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REPORT 


To His Bipcetlonoy 
Frank S. Buack Governor of the State of New York | 


Str: The operations of this department during the past year a 
; have been in continuation of the work of previous seasons along 
= the following lines: a) the exploitation of the economic products 
of the state and b) the perfecting of the geologic map of the state. 
It seemed important that at the opening of the field season im? 
mediate attention should be directed to the mode of occurrence 


and storage of natural gas and the possibility of the development 


_of this natural product. The striking of rich supplies of gas 


in the vicinity of Rome, Syracuse, at Baldwinsville and in Os- 


-Wwego co., in addition to constantly increasing operations in 


the more western and southwestern parts of the state, rendered 


it imperative that measures be taken at once to accumulate and 
conserve the important data that these numerous deep wells 
. were affording. The work previously undertaken in this diree- 
_ tion has been incomplete and, though important in having put 


on record the logs of many wells, giving the succession and 
thickness of geologic strata, has been altogether insufficient to 
establish any explanation, or to formulate a law of the mode of 
storage of natural gas and the method of location of paying wells. 
Such investigations will not be undertaken by private individ- 
uals for the reason that, though their results may be of profound 
ultimate effect upon the development of the mineral wealth of 


the state it may not be possible to convert them at once and 


- without delay into dollars and cents. Hence all states of ad- 


yanced ideas, where such accumulations of natural gas, petro- 
leum and other mineral products are known to exist, have made 


it their urgent business through their official scientific depart- 


ments to make known to the interested public where and under 


it eh wa ae 
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what circumstances such natural supplies can be most adyan- — 


tageously exploited, and have given substantial reasons for 

such determinations. To carry on such work in this state a small 
appropriation was asked of the last legislature and granted by 
it, but was vetoed by the governor on the ground that such 
operations should be conducted by private individuals, which, 
as above remarked, is manifestly impracticable. With full reali- 
zation of this impracticability, the work was inaugurated with 
such appropriations as this department had and in order to 
earry it on, a necessary curtailment of expenses has been made 
in other directions. 

I have the honor therefore to present herewith the very valu- 
able report on this subject by Prof. Edward Orton, the state 
geologist of Ohio, who has for years made this a subject-of special 
study and is recognized as the foremost authority upon it in this 
aswell as in other countries.¢ 

To enable Prof. Orton to cover the entire gas field of the state 
in one season he was given the assistance of Prof. Irving P. 
Bishop, of Buffalo, who has taken special charge of the gas and 
oil fields of western and southwestern New York and has sub: 
mitted an interesting and important report upon the result of 
his investigations. 

In my report for 1895, Prof. Charles 8, Prosser, of Union col- 
lege, gave the results of his study of the Hamilton and Chemung 
formations in central New York. This report was but a pre- 
liminary statement of his results and the present report con- 
tains the outcome of his continued study of the distribution of 
the same formations in the more easterly portion of the state. 
This work of Prof. Prosser is of high value as it affords data 
for an entirely new line of division between the formations, which 
has for years been a matter of great obscurity on account of the 


homogeneity of these sediments and the slight variation of the 
characters of the fossils which they contain. 


aIn order to secure for Prof. Orton’s important paperamore general circulation than it could 
obtain through the medium of this r eport, it has been deemed best to issue it separately as a bulletin 
of the state museum. Therefore it does not appear in this report but will be found incorporated 
with the museum report for the current year [1899] and as Museum bulletin 30. 


September, 1899, JOHN M. CLARKE 


- the completion of the monograph of the Dichpesonedes = 
E the final part of which was transmitted with my last report. Mr 
Sarle succeeded in securing alarge amount of material in Steuben. 
co. and visited the southern parts of Tioga and Broome counties 
af for rare species of these organisms and from there was de- = 
= A tailed for a short time to trace the outcrops of the upper layers | 3 
=). of the Niagara formation in the vicinity of Rochester. Thereafter — 
he was sent into Clinton co. for the collection of fossils in the 
- Chazy and Calciferous limestones, in which work he was engaged. 
for about one month. Later in the season he was engaged in the _ 
oS Chemung rocks near Avoca, in the collection of the crinoids of 
that formation, in this case with satisfactory results. 

_- This report also contains a paper of much interest which has 
peen communicated by Prof. Charles 8. Prosser, of Union college 
with Mr R. B. Rowe, one of his special students in geology. Itis 
entitled: the Stratigraphic geology of the eastern Helderbergs. 
Very respectfully 


JAMES HALL 
State geologist and paleontologist 


State Hall, Albany, Mar. 24, 1898 
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Very Ee Bees ; coe 
Irvine P. Bisop 


: SCOPE OF THE WORK 


: _ The original purpose of this investigation was to ascertain the: 
: Sereolozy and distribution of natural gas along the outcrops of the 
_ Corniferous limestone and the Hamilton group, from Onondaga 
co. westward. . 
_ The gradual accumulation of data from localities outside the 
‘proposed field, necessitated an enlargement of the scope of in- © 
“quiry so as to include all of western New York exclusive of the 
~~ southern tier of counties. Later on the work was extended so as 
to cover Cattaraugus co. and to embrace the geology and dis- 
tribution of petroleum within its limits. 


x. ? Wells in Cayuga county 
Weedsport 
Only two wells are reported from this co. The first of 
these was bored at Weedsport previous to 1873. The total depth 
is said to have been from 600 to 800 feet. No gas of any impor- 
tance was found. 


Auburn 


In the latter part of 1897.a well was sunk at Auburn, N. Y., 
3a starting on the lower part of the Corniferous limestone. ‘The fol- 
lowing record is furnished by Mr L. B. Cary, driller, and by Mr 
J. W. Stearns, contractor. 


aSee Report of sup’t N. Y. salt reservation. 1873. 


ae 


a 


tere tA at 635, tot Struck ‘gas 
— 45 White Medina. sand z 

1025 Red Medina sand 
1025 White Oswego sand 


1100 Black shale _ 
‘ 1310 Trenton rock 
fe Clinton eee 1520 — Stopped euiee 


= Red Alegina sand 15388 


= estimates the production at 40,000 cubicfeetaday. °° © ye = 
= In the deep well at Ithaca, Tompkins co., a small amount of . 
se gas was found in the top of the Hamilton and the bottom as the = 3s 

Genesee. — 


A small streak of sulfureted hydrogen also occurred in the — 
Lower Helderberg. acs total production was too small to-be af 2 
mets: ° 


- 


Wells in Seneca county ‘ats ec 
Seneca Falls . + Saati 
“Since 1885, 12 wells have been sunk at Seneca Falls, N. Y.,to 
depths ranging from 1500 to 3560 feet. The following careful — 5 2 
record of well no. 12 was furnished by Mr W. A. Hoseley. Sst x. 
> Drive pipe to limestone 77 feet Gray shale mixed with ~ > ee 
Top of salt sand at 805 black at 2360 feet ate 
Bottom of salt sand 455 Half black shale 2400 ei 
Top of big red shale 485 All black shale 2440 a: 
Bottom of big red shale 675 Shale and lime mixed 2450 = 
Cased to B18 All shale 2650 ie! 
Top Niagara 710 Top Trenton 3000 
Top Clinton 1085 Black shale 3200 
‘Top Medina 1205 Limestone 3225 -= Geaeee 
Flow of gas, enough to Nearly all black shale 3240 f Se 
light 1254 Crystalline limestone 3275 oe, 
Gray Medina (?) 2030 All black shale 3400 = 
Red Medina 2140 Limestone with white : ts 
All gray 2175 streaks 3485 ; 
To bottom 3560 


This well produces about 5000 cubic feet of gas a day with a : 
confined rock pressure of 500 pounds. The best gas was found — =: 
‘about 500 ase below the top of the Trenton limestone. a 


ea Mid he ores aH ie i 
Il no. 8 ote a vein of ts in the Clinton whieh nimiehare? 
4 23 the start, from 20, 000 to 25,000 cubic feet a day. When 
aa opened, the well gives. a very free flow of gas which decreases _ ms 
after afew days. With the gas confined, the pressure gradually 
rises for 24 hours to a maximum of 500 pounds, after which the cs 
> gas can be again turned on to the line. In this respect the well | 
behaves like the famous Kelly well at Zoar near Gowanda, N. Y. ° 
The other wells strike the Medina sandstone at about 1400 feet. 
The upper strata are very hard with less shale than is found in 
s the western New York field and with no indication of the white 
or quartzose sandstone which is there the principal gas produc- | 
ing rock. The specimens of sandstone brought up by the sand: ° 
E pump from the gas rock at Seneca Falls, and also at West Bloom- 
a _ field and Caledonia, were invariably red and generally extremely 
hard. The gas horizon in these wells is by no means constant. 
. In one well it was found at 1360 and in another at 1400 feet; but 
- in most cases it lay from 150 to 200 feet below the top of the ; 
_ Medina. Small quantities of gas also occurred in the same for- cigs 
mation at lower levels. Be 
In this group the earlier wells are. now yielding better than 
those drilled recently. 
The gas from these wells is piped to Seneca Falls where it is 
used for heating purposes. The company which distributes it 
has about 50 meters set and supplies an average of 50,000 cubic 


feet a day. 


Pa 
ex 


Wells in Schuyler county 
Watkins 
Information regarding the deeper borings for salt at’ Watkins 
__-was refused by the owners of the wells. 


Near the sanitarium at Watkins a well was sunk about 20, 
years ago to the depth of 1530 feet.* There is no record or even 
tradition that gas was found in any quantity. When the well 
was completed it was plugged at two or three points and aban- 
doned. A few years ago the upper part of the well was cleaned’ 


Eons a Itis reported that the drill stopped in black shale, 


“been caused by seismic diatiabante it is more probable that it~ 


: was due to diminished water preseure in the well caused by ex: : 


cessive pumping. gots 
Wells in Ontario county ace 


< Geneva e s oe 


- At Geneva a well was bored in December 1885 to the depth of i Ba 
1100 feet. No gas was found, but a copious flow of mineral water 
now fills the well and supplies the baths of the sanitarium. No if = eS 
record of this well has been preserved. a 


West Bloomfield a 
The first well in western New York to produce gas in paying es 
quantities was sunk, according to Prof. Charles 8. Prosser, in fs ee. ‘ 
West Bloomfield tow nship about 1863-64.¢ es SS 
This is reported to have given in a still atmosphere, a 80 foot — oer 
flame from a five inch pipe with an estimated daily production of _ ee. : 
400,000 cubie feet. A line of wooden pump logs was laid from ca 
the well to Rochester and connected to the gasometer of the local “5 2 
gas company with the intention of supplying both fuel and light- ry 
ing. Water and mud entering through loose joints between the 
logs effectually closed the line after a few days and it was aban-_ 
doned. Prof. Lattimore, of Rochester, informs me that, while it 
lasted, the gas was used for fuel in at least one of the hotels. 


@ See ©. E. Ashburner Petroleum and natural gas In New York 1888. p. 42. Also American jour- 
nal science andyarts (2) 49: 336-37. 


cots re of “which range from 450 to 550 feet in n depth a 
find es gas in the lower nee of the Marcellys shale. In Ce sy 


% -yieinity of Gates’ s mills with the hope of increasing the doppie 
t/ Of gas from a lower horizon. One of these proved barren; the ae 

: other gave a flow of about 100,000 cubic feet daily at a depth of : 
_ 2100 feet. The gage broke at 600 Ib., the limit of registration, 
Eo so that the full rock pressure was not ascertained. 

3 Of the shallow wells, one gave at the start 100,000 cubic feet 

i A of gas a day with a maximum confined rock pressure of 30 
ee pounds which later fell to 18 pounds; 10 or 12 wells gave 40, 000 ; 
_ cubic feet or better, and the others 20,000 or less with a presse oo, 
Se ranging from 30 to 18 pounds. ae 
mF The gas is now piped to the villages of North and West Bloont- a 
2 field and to Honeoye Falls. 
a The Ontario improvement and gas C0., limited, owns the ‘plant 
-and supplies 200 stoves during the year, but not all at one time. 
ca At present the wells furnish barely enough gas to meet the 
demands of consumers. In January 1898 a new well was drilled, 
- but failed to increase the supply materially. 

The records of nearly all the borings in this field have been ae 
placed at my disposal by Mr S. Miner Wellman of Friendship, 
N. Y.and by Mr Isaac E. Dean, who drilled many of the wells. 

The following show the characteristic conditions observed 


CIN ey Sane Me ae 
J] 


here. 
mM Record of deep well s. e. corner of lot 54, two miles north of Allen 
E Hill, in West Bloomfield township eae 


ao ~ Pocket of gas at 431 feet Bottom of Niagara (?) at 1770 feet 
-_. Hard rock (Corniferous?) 450 First show red rock 1815 
x ~ Through hard rock 590 Top of Medina sand- 
Onondaga (?) 960 stone (?) 1860 
‘Salt mixture 1193 First gas 1945 
Clear salt (9 ft) - 1218 Gas, main flow 1955 
_ Cased to Z 1307 Bottom of well 2042 


Small streak of salt 1510 


4 
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The interrogation marks are my own; the other records are 
those of the driller. The red rock at 1815 feet is probably the 


top of the Medina. 


~ 


Second deep well, near the first 


ES Shale eas at 880 and 457 feet - Red rock 1300 feet 


Gas producing 30,000 cu. Cased to 1317 
ft a day. 490 Top of shell 1840 
Hard rock gas 805 Gas 1948 


The gas at 805 feet was very abundant in both wells but did 
not last. 
Worthington well, no. 1 - 

Located on high ground one mile north of Allen Hill. Record 
from Mr I. E. Dean 


Drive pipe 98 feet Light gas 415 to 4380 feet 
First gas 168 Best gas 472 to 484 
Cased to 200 A little gas 476 
Light gas at 3835 Black rock (Marcellus) 519 
Light gas (shot) 3857 to 367 Bottom of well 525 


Worthington well, no. 2, lot 45 


Bed rock at 32 feet Water at 170 feet 
Limestone to 36 Chocolate slate 185 

- Large vein water 95 Gas 400 to 410 
Cased in chocolate rock to 105 Shells 424 
Dark chocolate slate 124 Finished 447 
Slate 140 Shot 400 to 447 feet 


Worthington well, no. 3, lot 46 


Bed rock at 381 feet Cased at 201 feet 
Chocolate shale 110 Good gas 378 
Cased at 185 and 170 Light gas 418 
Hard shell 190 Bottom of well 453 


H. Arnold well, s. w. cor. lot of the township 


Bed rock at 80 feet Gas at 290 feet 
Slate through first Shell ; 412 
chocolate 156 Shot 430 
Limestone (?) 171 Gas at 800, 812 and 860 
Water 172 Gas increased to 890 


Cased to, 183 When the flow was very large. 


Pierpont well, tot 85, south of Hie Hill 


T: : oF: q. Drilled April-June 1889 ‘ ea 
rock» ie te ats 'S a __ Lighter chocolate shale at 870 feet + o 
eo 107  ~——* Light gas - ; 380 “a 
115 © Good show of gas 394 . iy 
150 White lime shell 400 a 
200 Dark chocolate shale 412 + 
205 Water 574 f 
209 Shells full of ae 628, 
Lim 224 633 and 660 
Lime shells 260 Black (Marcellus) shale 680 
Chocolate shale 318 Limestone (Corniferous) 733 
Gas 328 Finished © 782 
me. Thompson well, no. 2, lot 54, West Bloomfield 
Bed rock at 58 feet Third gas at 815 feet 
> Cased to 71 Finished, top of Cornif- 
First gas 104 erous 414 
Second gas ' 140 


Lee well, no. 1, one fourth mile north of Gates’s Mill 
First well drilled about 1871. Record from Mr I. E. Dean 


- Bed rock at 10 feet Second gas 830 to 365 feet 
fm. Cased 97 Finished at 418 
First gas at 230 


This well was a good producer and did not reach the Cornifer- 
ous limestone. 


Lee well, no. 7 
Drive pipe 60 feet Second gas 188 
Casing ‘ 140 Completed at Corniferous 460 
First gas at 123 


Well barren. 


Rollins well, no. 2, lot 6, West Bloomfield 
Located on a hillside 
Drift 194 feet Total depth 495 


7 


Small show of gas 415 
Well barren. 


a 


= McAllister well, no. 2 
~ Bed rock at. 75 feet Third gas (shot) 


First gas 165 Fourth gad") eee ae 75 
Second gas ~ se 3s Finished at Comitergur™ 


McAllister well, no. 4 


To rock 36 feet Gas 730 to 746 and also 780 
| ‘First gas 431 to 441 Salt water = at oa 
“Limestone  (Cornifer- ; Gas, strong at 820 feet 
ous?) at 455 Gas, increased hers <= hauls 
Gas at 484, 505, 545 and 576 Fresh water at bottom 
Good gas 696 of well 855 


McAllister well, no. 12 


Bed rock at 36 feet Center of shot at 428 feet 
First gas 431 Finished at Corniferous 441 
Well barren. 


Emerson well, no. 5, McAllister farm, Gates’s Mill 
Record from Mr I. E. Dean 


Drift 48 feet Chocolate shale, with a 


First gas at 137 little gas at 415 feet 
Second gas 345 Black shale 415 to 452 

Gas from 870 to 381 Corniferous limestone at 452 
Black shale at 410 


Case well, no. 2 


Bed rock at 12 feet Corniferous at 448 feet 
First gas 385 Drilled into limestone 4 
Second gas 428 oa 


Third gas 448 Total’. isceuces aa esoutie aeneees 


. 


Lie cae tee et ‘one mite north of Alten Hit 
Record from Mri. Dean ; 
Bed rock at 77 feet Finished above Cornif. 
_ Gas and water, 90, 148, erous . at 517 feet 
171, 183, 212, 247 and 388 cat bee 
Well torpedoed with 15 foot shot between 457 and 475 feet. 
the top shot at 457 feet was unsuccessful. ‘The lower shot pro- 
“duced a good flow of gas. 


Johnson well, Richmond township, one mile n. e. of Allen Hill 
Record from Mr I. E. Dean 


Bed rock ‘at 28 feet Fourth gas -. cat’ 512 feet 
_ ‘Red shale : , 175 Shells 527 
a Oased , 228 Fifth gas 582 
First flow (pocket) 229 Shells 5387 
Second gas 360 Sixth gas _ 538 
Best gas 492 ; 


First shot 492-507 feet. 
Second shot 523-538 feet. 


Morrow well, no. 1 


Bed rock at 26 feet Shell at 190 feet 
Chocolate rock 130 Gas, good 3881 
First gas 130 Gas (shell) 403 
Second gas 146 Gas, good 430 
Slate 180 Bottom of well 468 


Shot at 430 feet. 


Norgate well, lot 51 (Richmond?) near center of township 


Bed rock at 17 feet Slate at 398 feet 
First gas BUR Shell 670 
Black rock 30 Gas 681 
Chocolate rock 78 Black rock 706 
Shell and more gas 80 Shell 726 
Light slate 120 Limestone 736 
Chocolate 340 Finished 741 


Cased t6 - ~ 342 Shot 660-675 
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The principal gas horizon of the shallow wells is in the lower 
part of the Marcellus shale, and near the Stafford limestone. 
While in a number of cases gas has been found above the Staf- 
ford horizon, the weight of evidence goes to show that the gas 
originates in the densely bituminous black shales at the base 
of the Marcellus and is held in by the limestone which serves 
either as a cap where it is continuous, or as a reservoir where it 
contains loose joints and fissures. The pocket cf gas at 805 feet 
in the deep wells appears to be too deep to lie in the honeycombed 
“bullhead ” waterlime at the top of the Salina group, and is 
probably a small inconstant horizon. There is nothing in either 
the records or in the drillings preserved to show that the white 
or “ quartzose ” Medina sandstone exists here. The gas rock in 
the Medina, as shown by the drillings, is a nearly pure, compact 
red sandstone having the usual characteristics of the Medina of 
western New York. 

Vincent 

At Vincent in the town of Bristol a well sunk in 1865 fur- 
nished a small.amount of gas which apparently came from the 
Marcellus. The borings at Canandaigua, Clifton Springs, Naples 
and elsewhere in Ontario co. have produced no gas of any impor- 
tance. 

From the Canandaigua lake region C. A. Ashburner reports 
petroleum in several wells, one of which is said to have pro- 
duced five barrels a day. This report I have not been able to 
verify. 

Wells in Livingston county 
Avon 

The following record of a well at Avon in the northern part of 
Livinston co. is furnished by the driller, Mr Frank Westcott. 
Top of Corniferous at 170 feet Gas at 1463 feet 
Top of Niagara 875 Depth of well 1525 
Top of Medina sandstone 1400 

The maximum closed pressure is reported to be 500 Ib. The 
daily production was not ascertained. 


bp Elevation of well mouth Top of Medina sandstone 
i saya i ; ; 560 feet at 997 feet 
Drive pipe to (Cornifer- _ First show of gas 1010 
ous limestone) 78 Second show of gas 1069 
Casing to shut off salt Pay gas 1085 
water 472 Through gas sand ~ 1098 
Red shale at 987 Depth of well 1119 
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Caledonia 


ieee was kept until the “Medina sandstone was reached. Mr 
- Tennent has furnished me with the seen facts regarding the 
best well. 


Stopped in red shale. 

Well finished Noy. 12, 1895. 

The confined gas pressure was 400 pounds with a flow of ap- 
proximately 150,000 cubic feet a day. , 

The other wells showed no marked difference in the nature or 
thickness of strata except that in three the sandstone was but 75 
feet thick, the lower sand being replaced by red shale. As the 
lower part of the sandstone is the gas horizon, these wells were 
nearly barren. j 

The other producing wells yielded at the start approximately 
3000 cubic feet a day with an initial pressure of about 175 
pounds. 


The gas from these wells supplies 65 connections in the village 
of Caledonia. Among them are the village water-works and 


several large establishments using power. 


Batavia 


Record from Prof. Charles 8. Prosser 


Altitude 889’ A. T. 
Depth Thickness 
40’ Drift 
40’ — 
60’ Marcellus 
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Depth Thickness 


__., Upper Helderberg 
150° Lower aueetee 
250’ — 
< , § Onondaga 
500’ About 15’ rock salt at 6.0 
Salt group 
750’ —— ? Top of Niagara limestone 
500’ Niagara 
1000’ -_ Olititen.(7) 
100’ Probably mostly Medina 
1100’ — Medina 
900’ Bottom of well in Medina. 
2000° |. —— 


Of the 150’ assigned to the Helderberg formations it is probable 
that, as in other known sections in western New York, 100 feet 
should be considered Corniferous and the lower 50 feet of water- 
lime should be classed as the upper part of the Onondaga group. 
The Clinton, which Prof. Prosser doubtfully assigns to the 1000’ 
horizon could hardly have been represented among the samples 
from which the record was compiled. In the Corfu well, which 
agrees in its general features with others in western New York, 
the Niagara limestone is reported to be 250 feet thick with 70 
feet of shales below. The Clinton limestone is 30 feet thick 
with a thin underlying band of olive shales, the latter averaging 
about five feet. As no sample was taken between 1000’ and 1100’, 
the Clinton was probably overlooked. 


Wells in Genesee county 
Le Roy 
Mr. J. ©. Tennant has drilled a well on the Monroe farm, one 
mile east of the village of Le Roy, Genesee co. The elevation of 
this well above tide is 690 feet. The Medina sandstone was found 
at 1025 feet and proved to be 75 feet thick. A small showing of 
gas was found in the upper part of the sandstone, but was not 


enough to be of any use. The well was completed in red shale at 
1200 feet. 


| | pocket of gas was foun nd at 450 feet. nee of the wells 
os in that vicinity hagetousikany eee worthy. of neoones 


- 


t ie 


' Corfu 
aE Corfu, ant Genesee co., five wells have been drilled, four of 
2 Swhicts are nearly in a north and south line at an average distance 
. of 1000 feet apart. In two of these the original confined rock he: 
om _ pressure was 400 pounds, and in another, well no. 4, the gage ~ * 
showed 500 pounds pressure after one night. Well no. 5, com- : 
pleted during the autumn of 1897, is reported by Mr J. W.Stearns, 
the contractor, to yield 250,000 cubic feet a day. This last well is 
located near the Lehigh railroad tracks at the extreme southerly 
end of the group, and is the best well yet put down. 
‘The gas is piped through the village of Corfu, and in August 
p  =1897 supplied 108 connections. Water in two wells has caused 
; decreased pressure, but there appears to remain a supply ample 
2 - for the needs of the village for years to come. 


The geological conditions occurring here are shown by the fol- 
lowing record furnished by Mr J. W. Stearns.” 


Well no. 1, Corfu 


Marcellus shale 80 feet Niagara shales ; 70 feet 
- Flint (Corniferous) 180 Clinton 30 

Limestone and shale 458 Medina sandstone 110 

Niagara 250 Red shale 20 


Wells in Wyoming county. 
Attica 


The first deep boring in this vicinity was an exploration for 
salt in the later part of the year 1883.° Not finding salt in pay- 
ing quantities, the well was continued down to 1960 feet, about 
240 feet below the top of the Medina group, without getting any 
show of gas. In September 1897 a well was sunk for Hon. F. ©. 
Stevens about 400 feet west of the original boring. The well is 


a See Report N. Y. state geologist. 1898. 
b See author’s paper in report N. Y. state geologist 1885. 
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located near the edge of a deep preglacial valley now filled with 
drift, the mouth being approximately 990 feet above tide. The 
following record was furnished me by the contractor, J. W. 


Stearns. 
Stevens well, no. 1 
Completed Sep. 14,1897 

Drift 204 feet Niagara limestone at 1475 feet 
Shale (Genesee (?) and Black slate 1570 

‘Hamilton) to 550 Clinton 1605 
Corniferous limestone Medina sandstone 1704 

160 ft to 710 Red shale to bottom 

Limestone and _ shale of well 4 

mixed to 1050 —— 
Black and red shale 1250 Total depth ts. ..- eee 1708 
First gas at 1658 feet Third gas at 1690 feet 
Second gas 1672 


Mr Stearns reports the original confined rock pressure as 650 
pounds with an estimated (but not measured) capacity of 400,000 
cubic feet a day. The gas from this well is now piped through 
the mains formerly used for illuminating gas and supplies about 
100 connections. At the time of my visit, Jan. 8, 1898 the gage 
registered 220 pounds at 4 p. m., an hour which would represent 
a fair average of use between sunrise and sunset. The superin- 
tendent in charge said that the pressure rose during the night 
to 480 pounds. 

Three other wells have since been sunk, two of which belong 
to Mr Stevens and the third to Mr Benedict. Stevens well no. 
3 on the Flach farm west of the village has, according to Mr 
Stevens a confined rock pressure of 620 pounds. The well has 
not been metered, but is roughly estimated at 200,000 to 250,000 
feet a day. 

It is reported that Stevens well no. 1 passed through about 
seven feet of rock salt. 

In the numerous borings for salt throughout Livingston and 
Wyoming counties, gas in any quantity has been generally ab- 
sent. Enough gas for two stoves is reported from one of the 
Kerr wells at Rock Glen, Wyoming co., apparently from the Ham- 
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 ilton shales. In the well at Dansville, Livingston co. small 
: streaks of gas were found at 295 and 508 feet respectively.* In 
_ both instances the gas was found at too high an elevation to 


have come from the Marcellus shales, and it is therefore quite 
certain that this horizon is not productive of gas in the counties. 
under consideration. As the borings for salt seldom penetrate 


- to the top of the Niagara limestone, they are too shallow to reach 


the lower horizon from which gas is generally derived. 


Arcade 


At Arcade, in the southwestern part of Wyoming co. near the 


_ Cattaraugus co. line, four or five wells have been drilled of which 


no complete record has been kept. In the well located on the 
M. J. Stearns farm and drilled by John Smith of Ormsby Junc- 
tion, Pa. the following conditions were found. 


Drift 110 feet Gas sand, 14 feet at 730 feet 
Shut off fresh water at 290 Gas sand, 24 feet 2200 
Shale to 750 Salt water 2405 


which filled the well and flowed. 

The gas sand at 730 feet furnished a pocket of gas sufficient to 
run the boilers two days. The well was finally plugged at about 
2250 feet and shot at 2200 feet with 70 quarts of nitro-glycerin, 
giving a fair flow of gas. Two years and four months later it 
gave a measured flow of 1100 feet of gas a day. 

The above record was furnished from memory by a gentleman 
interested in putting down the well, and is probably only ap- 
proximately correct. 

Wells in Erie county 

Very little drilling has been done in this county within the 
two years which have elapsed since my last report. In the latter 
part of 1897 and in January following, the Buffalo cement co. 
put down two new wells near their works on Main st. One of these 
gave an output of 25,000 cubic feet, and the other not more than 
3000 cubic feet a day. The Buffalo natural gas fuel co. is now 
(February 1897) sinking a well at Ebenezer in the South Buffalo 
field. 


aC. 8. Prosser, Thickness of Devonian and Silurian rocks of western N. Y. p. 74. 
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Two wells were also put down in the Canadian field near Crys-. 


tal Beach about a year ago, but did not give a profitable yield. 
No geologic facts of importance have been brought to light by 
any of these borings. 

At North Collins, about 17 miles southwest of Buffalo in an 
air-line, a well was put down during the latter part of 1897 to a 
depth of 1800 feet. The mouth of the well is about 100 feet be- 
low the lowest Portage sandstones and approximately 830 feet 


above tide. I was told that samples from every screw of drill- 


ings had been preserved, but access to them was not allowed me. 
Mr H. D. Auerbach, one of the company engaged in putting down 
the well, gave me the following data. 


Shale to Corniferous Shales to bottom of 
limestone 1028 feet well at 1800 feet 
Limestone to 1240 Salt water at 1800 


I visited the well Nov. 27, 1897 and obtained a sample of the 
drillings at 1800 feet. They were very hard limestone, effer- 
vescing slightly in cold and dissolving rapidly and almost com- 
pletely in hot hydrochloric acid. From its position and charac- 
teristics I was satisfied that the rock at the bottom of the well 
was the top of the Niagara limestone. 

At the time of my visit the well was furnishing enough gas for 
the boiler. In the following week the well was shot with 80 
quarts of nitro-glycerin at the base of the Corniferous, or more 
probably in the “ bullhead ” waterlime at the top of the Salina, 
securing an increased flow of gas, the quantity of which I could 
not ascertain. The well had not been metered Feb. 22, 1898, and 
the estimates obtained from different members of the company 
owning the well varied from 10,000 to 2,000,000 cubic feet a day. 

If the above stratigraphic data are correct, they show that 
the limestones of the Corniferous and Upper Salina are here 
60 feet and the Salina shales at least 150 feet thicker than in the 
northern part of the county. 

Of the well at New Oregon, eight miles east of North Collins, 
no record has been obtained. A well is now in process of drilling 
on the House farm between Springville and Zoar. 


ee 


ne cords collected trom various | sources s show the 


4 ae » well, the borings start iron the Medina sprout or upon 

the northern edge of the Niagara, and all penetrate the Trenton nas 

Z 5 to a greater or less extent. As will be seen, gas occurs very 
_ sparingly throughout this strip. 


Li 


Wells in Wayne county 
Clyde 
Altitude approximately 389’ A. T.¢ 
Gray, green and blue ' . Medina red shale 24 feet 
marls with gypsum — 152 feet Greenish, gray, silice- 
Red maris — 156 ous sandstone, the 
Blue and green marls “Gray band ” 5S 
(Salina ?) 32 . Red shale alternating 
Dark blue limestone, with red sandstone — 
upper div. of Niagara 110 forming the red 
Shaly limestone of the Medina 915 . 
Niagara 225 Oswego gray sandstone 
Approximate top of of Vanuxem 92 
Clinton group 675 Bottom of well at 1792 
Clinton group ; 83 


Gas was found at 380 feet in the blue Niagara limestone and 
continued to about 500 feet. At 685 feet a pocket of gas was 
developed in the Clinton which was soon exhausted. The gas, when 
lighted, supports a flame three or four feet high.? 


Wolcott 
Drilled October 1887 
Altitude approximately 317 ft A. T. 


1 Shaly layers of Niagara 3 Red shale alternating 


limestone above aud with red _ siliceous 
Clinton below 214 feet sandstone forming the 
2 Oolitic iron ore and red Medina 690 feet 
shales of Clinton 4 Oswego sandstone of | 
group — 16 Vanuxem 210 


aC. E. Ashburner. Petroleum and natural gas in New York. 1888, p. 36. 
b OC. S. Prosser, American geologist. Oct. 1890, p. 203. 
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' § Some blue shale alter- 8 Lower part of Utica : 
nating with gray sili- shale 590 feet 
ceous sandstone simi-_ 9 Compact blue limestone 
lar to the Oswego alternating with shaly 
sandstone © 170 feet layers forming top of 

6 Undoubted Hudson riy-- the Trenton 750 
er blue shale 15 


7 Gray sandstone contain- 
ing gas, followed by 
dark blue shale 5 


Gas was found from 1100 feet on. The largest amount came 
from the sandstone at 1355 feet in the Hudson river group. 

Veins were also found in the Trenton limestone at 2092 and at 
2330 feet, the larger quantity at the greater depth. The well 
gave a metered flow of 5000 cubic feet of gas a day. 


Wells in Monroe county 
Rochester 
Record by Prof. H. L. Fairchild@ 
Altitude 484 feet A. T. 


Drift 22 feet Trenton 954 feet 
Niagara and Clinton 228 Calciferous (?) 1387 
Red Medina 1075 Archean 3 
Oswego or Oneida 83 Bottom of well at 3100 


Hudson river and Utica 598 
No gas of consequence. 


Brockport 
Record by Prof. C. 8. Prosser@ 


Altitude 538” A. T. 

Depth 
500 Medina red shale | 
900 Darker red shale Medina 
950 Very dark red shale 
1000 Gray and bluish chips. ) 

calcareous ! 
1400 Blue shale and sandstone } 
2000 Blue compact Trenton limestone t 


A small flow of gas at 1200 feet. 


About % are light gray, 
slightly 


f 


Hudson 
river 
and 


° Utica 
o shale 


ottom of well. 


a Proc. Roch. acad. sci. 2:91. 
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Wells in Niagara county 
; Gasport 


who obtained the data from Mr C. V. Mesler of Gasport.. 


z ( Loam 8 feet to 8 feet 
Shale 6 feet to 1c 
q | Clinton sandstone (?) 8 feet to 22 
3 Medina sandstone 50 feet to 72 
S | Marl 8 feet to 80 
a Gray belt 24 feet to 104 
Medina marl or shale of the Medina epoch 716 feet to 8204 
| Argillaceous sandstone 60 feet to 880 
ci ' pe Be Spikes with red shale 280 feet to 1160 feet 
=e) : ioe 
5'_ | Blue shaly limestone of the Hudson riv. epoch 340 feet to 1500 
a ee slaty bituminous shale of the Utica epoch 300 feet to 1800 
g ( \Trenton limestone 170 feet to 1970 feet 
a d Chazy limestone of Trenton epoch 30 feet to bottom of well 
ra at 2000 
Holly 


Bored 1897-98 
Record by J. W. Stearns, contractor 

Red Medina sandstone Black shale 850 to 1420 feet 

and shales mixed to 600 feet Trentonlimestone 1420 to 2025 
Oswego sandstone 600 to 850 

when drilling was stopped. 
Small flow of gas at 1770 feet Best gas at 1965 feet 
More gas 1827 Big pocket of gas 1975 

Mr Stearns reports a confined rock pressure of about 200 
pounds, and estimates the production at about 100,000 cubic feet 
a day. 

~ Lockport 

About two years ago a well was sunk on the farm of J. Wright 
McCollum in what is known as the “ lower town.” The mouth of 
the well is at about the horizon of the Clinton limestone. 

At a depth of about 1150 feet a small vein of gas was found 
which gave a confined rock pressure of 87 pounds after 24 hours. 
The well was drilled to the middle of the Trenton limestone with- 


a The upper 187 ft marked “ salt.”’ 


The following record is furnished me by Prof. C. S. Prosser — 
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out finding further gas and was abandoned at 2150 feet. The gas 

was piped to Mr McCollum’s house and now supplies five stove 
and grate connections, and 380 gas burners. The gas is said to 
be of a quality fully equal to the illuminating gas furnished the 
city of Lockport. 

Clifford Bros. are now sinking a well for gas near the canal 
opposite the Erie railroad station. It is intended to proceed no 
lower than the white Medina sandstone. 


Record of well no. 2 of the Niagara oil and gas co. 


Located on the Bradshaw farm near Coomer p. o., dist. 13, lot 
36, township of Newfane® 


Drilled Jan. 4, 1892 


Red Medina, dark Hud- Calciferous 1910 to 1980 feet 
son river and Utica Hydromica and dark 
shale to 1200 feet green schists of the 

Trenton 1200 to 1910 Archean 1930 to 1980 

No Potsdam 


The well had a little gas from 1912 to 1918 feet. 
Well was cased to 243 feet and was dry afterward. 


CONCLUSIONS REGARDING NATURAL GAS IN THE DISTRICT STUDIED 


Careful observations extending over Erie co. and eastward as 
far as this investigation has gone, lead me to the following con- 
clusions regarding natural gas: 


1 It originates from the decomposition of organic matter, and 
accumulates in the same or-an adjacent overlying stratum which 
acts as a reservoir. 

2 This reservoir-stratum may haye an impervious cap which 
prevents the upward movement of the gas: or it may be porous 
like sandstone, or contain wide joints or fissures like limestone. 

3 The capacity of the reservoir depends upon the thickness of 
the stratum; the looseness of cohesion among the grains compos- 
ing the sandstone, or the size of the joints of a limestone; or the 


form of structure which the reservoir takes, as for example an 
anticline or arch. 


a See report of N, Y, state geologist. 1895, p. 386. 


= 


northern outcrop. Consequently small quantities of surface 
: gas may occur at the reservoir outcrops, and borings near ‘these 
~ outcrops will find very little gas or gas at low pressure. 


a Where 1 ee a dips uniformly in one aera: as. ikiioes: a, 


ote western New York, the gas has a tendency to escape at the 


se In general, deep wells show greater pressure than shallow 
ones; and this i is, in many cases at least, independent of hydro- 
static causes. 


6 The gas-horizons in the district under consideration are the 


Trenton limestone, the Medina sandstones, the Clinton, the Nia- 
gara limestone, the waterlime beneath the Corniferous lime- 
stone, and the Marcellus at about the horizon of the Stafford 
limestone. Shallow wells have found an inconsiderable amount 
of gas among, or just below, the Portage sandstones. 

7 South of the Corniferous outcrop, borings extending into and 
through the Trenton have not found paying gas in the latter 
formation. North of the Corniferous outcrop the yield in the 
Trenton has been better, but can not be considered as paying. 
‘These borings have been so expensive and unsatisfactory that 
further attempts to reach Trenton gas are not recommended. 

8 The Medina sandstone is the best producing rock, and nearly 
all the gas is found within 200 feet of the top of that formation. 
In Erie co. the Quartzose sandstone of Hall, or “ White Medina ” 
as it is generally called, is the main reservoir. It is less than 
150 feet below the top of the Medina and thins rapidly eastward 
from Erie co. 

9 The presence of gas in the Quartzose sandstone appears to 
depend upon the softness of the rock. If anticlines in the stratum 
occur, they are too low to be perceived. 

10 The Clinton has furnished paying gas in a few instances. 

11 A’ small quantity of gas containing sulfureted hydrogen 
is often found in the upper part of the Niagara limestone. This 
does not pay except where used with gas from a lower level. 

12 The honeycombed waterlime beneath the Corniferous often 
contains pockets of gas, and in the case of the Kelly well 
at Zoar has given the best well in Erie co. It is a promising 
horizon where wells are started on the Portage outcrop. 
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OIL AND NATURAL GAS IN CATTARAUGUS CO. 
. Historical 


The development of the petroleum ernrnirs in Cattaraugus co. 
began near the village of Limestone in 1864. The first well in 


the Tuna valley was drilled by Olmstead on the Crookes farm in 
_ Pennsylvania, about one half mile south of the state line. The 
discovery of a small amount of oil in this boring stimulated 


exploration, and in the early part of 1864 Dr James Nichols, 


Henry Renner and Daniel Smith sunk a well just north of Lime- 


stone village, to the depth of 570 feet. They found oil, but not 
in paying quantities, because as was afterwards ascertained, they 


did not go deep enough. Soon after, the Hall farm petroleum 


co. of which Job Moses was a prominent member, put down a 
well about three fourths of a mile west of Limestone on the 
opposite side of the valley. Oil was found in the third sand at 
a depth of 1060 feet and yielded for a few hours at the rate of 
200 barrels a day. Owing to an accident, the well was ruined 
by an influx of water before its true value was ascertained. 
Moses immediately purchased 9000 acres in addition to the origi- 
nal tract of 1200 acres, and leased 1000 acres more. — 


‘The further development of the property appears to have lan- 


guished and the operations of Moses were unprofitable. In the 
same year Dr Nichols and others sunk an unsuccessful well on 
the Bailliet farm, north of Limestone. 

The oil excitement of 1875-76 caused a rapid development of 
territory along the Tuna valley. The first productive wells were 
drilled on the farms of Hiram and William Beardsley. These 
found oil in paying quantities and in a few months the valley was 
dotted with derricks. In the fall of 1878 there were more than 
250 wells in Carrollton township alone. 

Explorations northward began in 1876, when the Allegany oil 
co. put down a well on the premises of J. G. and E. M. John- 
son in Allegany township. Oilin paying quantities was obtained, 
and rapid development followed. The discovery of oil in the 
Woodmancy well near Allegany village in 1878-79 opened up a 
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new pool which was still further developed 10 years later. - The 
wells here are small producers and appear to mark the northern 
limit of oil territory in the county. 


Pipe-lines® 

In 1873 J. H. Dilks organized the Olean petroleum co., estab- 
lishing headquarters at Olean. The construction of a pipe-line 
to New York was immediately begun, and on Thanksgiving day 
of that year the first oil was pumped through a section of pipe 
144 miles in length. In 1876 this company was succeeded by 
the Empire transportation co. In 1879 the United pipe-line, 
afterwards the National transit co., bought the stock and inter- 
ests of the Empire co. and began the erection of storage tanks. 

At one time there were in the vicinity of Olean 300 tanks hay- 
ing a capacity of 9,000,000 barrels. From Olean as an initial 
station, two six-inch lines now extend to the seaboard through 
which 35,000 barrels of oil can be delivered each day. 


Refining 

In 1877 a refinery of two small stills was erected by Mr East- 
man on the site now occupied by the Acme works. This soon 
passed into the hands of Wing, Wilbor & Co., who added a 500 
barrel still. In the following year the property was purchased by 
the Acme oil co. of Titusville, Pa., which immediately began the 
enlargement of the works. At the close of 1885 the number of 
stills had increased to 25, with boilers, tankage and other acces- 
sories in proportion. In 1894 an additional plant was erected to 
refine the Ohio crude oil. The plant now owns 49 stills and 153 
tanks and refines 5000 barrels of oil a day. 


Hexplorations for gas and oil 
In the northern half of the county several borings have been 
made for gas and oil, none of which have been commercially prof- 
itable. Inthe greater number of instances either no records have 
been kept; or if kept, are too incomplete and inaccurate to be of 
much value. The well drillers, usually imported from the oil 


a Information from W. M. Irish, gen, mgr. Acme works, Olean, N. Y. 
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regions of Pennsylvania, have disregarded everything except 
sandstones, in which they had been accustomed to find oil or 
gas, and so valuable stratigraphic information has been lost. “is 


In a few instances owners of the wells have been disposed to 
withhold information, specially if the well was a “ wildcat ” in 
a hitherto unexplored district. This inability to procure accu-. 
rate information has left gaps in our knowledge which make ~ 
the task of correlating the strata already recognized in Erie co. — 
with those occurring in wells farther south exceedingly difficult. 
The records which follow are believed to be accurate within the 
limits claimed. 
Gowanda wells 

At Gowanda two wells have been sunk on the Cattaraugus co. 
side of the Cattaraugus creek. The following original record of 
the old Vinton well kept by the driller, Mr J. D. Rickerson, differs 
slightly from the one already published. 


Vinton well 
Completed Mar. 23, 1883 


Salt water at 250 feet Top of Corniferous lime- 

Gas and oil 458 stone at 1580 feet 
Oil 904 Water 1580 
Gas 1006 Well finished in water 1700 


Cased to 100 feet. 

This record places the horizon of the Corniferous limestone at 
1580 feet, 290 feet deeper than in the record furnished by Mr 
Vinton. 

In July 1897 a well was put down on the Ross farm two and 
one half miles east of Gowanda near the junction of the two 
branches of Cattaraugus creek. The following record was fur- 
nished by Mr Charles Howland who was on the spot while the 
well was being drilled and who kept careful records of the depths. 


Gas at 246,570,598 and 1193 feet Green oil at 1707 feet 
Corniferous limestone at 1505 More green oil 1765 
Amber oil 1626 Bottom of well 2060 


a See author’s paper, 5th an. report of N. Y. state geologist, 1885. 
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The well was shot at 1626 and 1710 feet producing a heavy oil 


having the color of new cider. At the time of my visit in August 
1897, the well was reported to contain 100 feet of oil resting upon 


900 feet of water. Mr Howland thinks the well would have | 


yielded better if shot at 1765 feet. As it has not been pumped, 
the daily yield has not been ascertained. 

In the Zoar gas field on Cattaraugus creek, six miles south of 
Springville, a well? on the Cattaraugus co. side passed through 


Drift 80 feet Show of oil and gas at 1865 feet 
Top of Corniferous lime- Depth of well 1950 


stone at 1700 


The well has no gas worth piping. 

The Kelly well across the creek in Erie co. found.® 
Corniferous limestone at 1500 feet Amber oil and _ salt 
Green oil and gas 1725 water at 1760 feet 

The two Gowanda wells and the Zoar wells quoted above are 
the only borings in the northern part of the county where a fair 
showing of oil has been found. The amount thus far discovered 
is, however, insufficient to warrant the belief that oil exists here 
in paying quantities. 

The data furnished by these well records, which are believed to 
‘be as reliable as can be obtained by the ordinary methods of drill- 
ing and measuring, show the horizon of the top of the Corniferous 
limestone to lie at Gowanda about 1500 feet below the surface. 
The top of the corniferous at Buffalo creek is approximately 573 
feet above tide. The elevation of Gowanda station is 772 feet. 
Assuming the air line distance between these points as 27 miles, 
the average dip of the top of the Corniferous is approximately 
. 48 feet to the mile. 


Wells have also been put down at Snyder’s schoolhouse, lot 50, 


town 5, range 8, and at Smith’s Mills nine miles west of Gowanda. 
No record of these has been preserved beyond the fact that the 
first was about 1000 feet deep. 


a See author’s paper, 16th an. report of state geologist, 1896, 
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This “ell was located on lot 22, range 9, township of ieee ee 
about six miles west of Cattaraugus village. Mr J. W. Stearns 


who drilled the well informs me that the drill encountered noth- 
ing but shales till the Corniferous limestone was reached at 2255 
feet. Drilling was stopped in the Niagara shales, as he believes, 
at a depth of 3000 feet. | 


Other borings 

In December 1897 a well was sunk at East Otto by Mr Apauy 
Richardson. The well is reported to have stopped in water at 
2753 feet. No record has been obtained. 

At West Valley on the Butfalo, Rochester and Pittsburg rail- 
road a well was sunk for gas several years ago mcrae success. 
No record has been preserved. 

In the vicinity of Ellicottville four wells have been drilled, all 
of which have proved barren. ‘Three of these are located 
in what is known as the Somerville valley, two miles east of the 
village. Well no. 1 of this group gave, according to Mr Hickey, 
the contractor, the following approximate record. 


First sand, with a little 30 feet of black shale 


gas at about 250 feet with some oil at 1340 feet 
Second sand 725 Sand 1600 
Third sand 1050 13 feet of shells 1790 
Bottom of well 18038 


The well furnished very little gas. 

Well no. 2, one mile east of no. 1, found 35 feet of sand having 
a show of oil at 475 feet. Drilling to 1809 feet disclosed no fur- 
ther oil or gas. 

A fourth well was put down in the latter part of 1897, three 
fourths mile west of the village without finding gas. This well 
was 1651 feet deep. 

Four wells have been drilled in the vicinity of Franklinville, 
one of which was 2500 feet deep. The Simonds well 2400 feet 
in depth gave a small amount of gas, but not enough to be of 
commercial value. Of the Ogilvie well located east of Franklin- 
ville no information was obtainable.- All these wells were prac- 


tically barren. 
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In the townships of Conewango and Randolph several borings © 
have been made, the records of which are meager and unsatis- 
factory. The well drilled at Conewango in 1865 is reported to. 
have been 840 feet deep and “dry.” In the vicinity of Ran- 
dolph five borings are reported. One on the Albert Gasman farm 
in Randolph village is said to have passed through a white peb- 
ble sand containing.some oil. Gas from this well was piped to 
Mr Gasman’s house and supplied it with fuel for two or three ~ 
years. The gas horizon is given as 800 feet. Another well sunk 
for water near the Chamberlain institute failed to reach the 
bottom of the drift at 400 feet. | ; 

Two wells are located at East Randolph and two on the Scud- 
der farm one mile southeast of Randolph. No records of these 
could be obtained. 

Mud creek field 

A group of four wells is located on the county line, partly in 
Chautauqua co. and partly in the southwest part of the town of 
Randolph. One well was drilled 36 years ago, the others in 
1896-97. The following record was furnished by Mr J. E. Hazard 
of Randolph. 


Well on Walker farm, s.w. part of Randolph township 


Rock at 30 feet Oil sand 28 feet at 330 feet 

Shale and sand to 170 Gas in shale 400 

A little gas in sand and Sand (40 feet) (Dewdrop?) 490 
shale at 170 Best gas 502 


Gas estimated to be 50,000 feet a day. 

Another well just on the Chautauqua co. side of the line is 
said to furnish 100,000 feet a day. 

Mr John W. Knox reports the rock at Mud creek to dip to the 
east. 

Several borings have been made near Little Valley of which 
no record has been kept. One was located two miles west 
of the village and was barren. The well on the A. B. Chase farm 
was drilled to 1400 feet and is said to have yielded, at one time, 
a strong flow of gas. Another well on the Winship farm was 
drilled to the depth of 2000 feet but proved to be entirely barren. 


_ Sandstone 


‘Sandstone 200 to 


3 Calcareous sandstone 
- Caleareous sandstone 


_. Argillaceous sandstone 
Hard argillaceous sand- 
stone 


- Pocket of gas in hard 


argillaceous sandstone 


; Hard argillaceous’ sand- 


stone 


Softer argillaceous sand- 


stone 


240 
300 
350 
600 


620 


630 


850 


884 


ne and: ‘one. half miles northeast of Elkdale aouan 
of the drillings were shown me by Mr Leach from which the fol- 
lowing notes were taken: 
130 to 140 feet 


Blue gray shale 

Blue gray shale : 

Harder blue gray shale 

Shale 

Black shale 

Blue shale 

Black shale 

Gray sand with some 
oil 

Gas which wasdrowned 
out by salt water 


Bangle 


1160 feet 

1275 —_— 
1290 

1450 

1488 

1530 

1590 


1740 


1980 


- Sufficient gas was obtained from the lower level to furnish 
The pocket found at 630 feet gave a large 
flow for 16 hours and then ceased almost entirely. 


four stoves for a year. 


Salamanca township 


_A well on the Rich farm, lot 18, township of Salamanca is said . 


to have furnished a small flow of gas. 


No record has been pre- 


served. Wells on both sides of the valley below Salamanca have 


proved entirely barren. 


The following record shows the conditions found in this vicin- 


Daye 


Salamanca centennial well, Oct. 28, 1876 @ 
Record by H. A. Darrow 
Well mouth A. T. 1554 feet 
Conductor 9 feet ; 


Gray slate and shells 441 to 450 feet 


First s. s. 450 455 
Gray slate 455 750 
? 750 780 
Second s. s. 780 784 


Cased at 241 feet. 
remunerative. 


Gray slate with 
shells 

arhird- sss: 1120 

Gray slate with 
hard shells 1138 


A small quantity of gas at 900 feet. 


784 to 1120 feet 


1138 


Un- 


a Pa. second geol. survey 14,p.10).  __. 
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Peth well. Near Great Valley, Wore 
Drilled by O. A. Knox, Bradford, Pa. — 
Record from R. F. Gilman, Great Valley 


Drive pipe 66 feet Gas and 20 ft sand- at 650 feet 
Gray sand, 6 ft at 430 Slate to 1570 
Dark sand, 15 “ 470 Sand, 30 ft with no 

Slate and shells, 40 ft gas at 1570 

A little gas at 570 


Completed at 1650 feet. 

This well furnished a small but permanent flow of gas which 
has not been utilized. 

Two wells producing a small quantity of gas are located on the 
land of Mr Ostrander at Killbuck. They are not commercially 
profitable. 

The Humphrey field % 

During the year 1897 nine wells were put down in the south- 
west part of the town of Humphrey, in four of which some oil 
was found. 

The successful wells are located on lots 50, 51 and 59, and on 
Mar. 1, 1898 were producing altogether about 10 barrels of oil 
a day. At that time a total of 400 barrels had been run into 
the pipe-line. 


Record of well no. 1, Ed. Guthrie farm, on lot 51, Humphrey, be- 
longing to the Union oil and gas co. 
Sunk in May 1897 
Record from B. C. McIntyre 


8 inch drive pipe Top third sand at 12386 feet 
through gravel and Sand and shells 1286 to 1272 
quicksand 85 feet Oil, and gas enough 

12 ft white sand. with for boiler at 1272 
a little oil and gas Chocolate (Bradford?) 
at 310 sand 1272 to 1300 

First regular sand, Sand and shale mixed, 

Stave co Ti thik with 12 ft of black 
with a little oil and Shale full of oil at 
salt water at 510 the base, to the bot- 
Top second sand 1085 tom of well 1372 


The bed-rock first reached by the drill was a white, flat-pebble 
conglomerate. 


a A test well was bored in Humphrey about the year 1878 by Golden, Fowler & Humphrey. The 
well was 1500 feet deep and barren. 


“Well on the Childs farm, belonging to Union oil and gas co. és 


_ Record from B. C. McIntyre # 
: é ee 
Mouth of well approximately 1500 feet A. T. ea 
To bed-rock, a soft con- Oil and gas in choco- 
glomerate ~ 15 feet late colored sand 
First gray sand, 20ft at 580 (Bradford?) 12 ft 
No second sand thick to 1357 feet 
Top third sand at 1305 Total depth, finishing 
Shells and sand 1305 to 1345 in shale 1403 


Bear Hollow well, belonging to the Orchard park oil and gas co. 
Record from B. C. McIntyre 
Elevation of mouth of well approximately 1800 feet A. T. 


Bed-rock at 20 feet Bottom of Bradford 
Cased to 220 sand at 1488 feet 
Top of Bradford sand at 1417 Black (McKean?) sand, 

30 ft 1618 


The Bradford sand yielded gas and about a barrel of oil a day. 
Three additional wells were drilled Mar. 1, 1898. 


Well at Ischua 
Record from E. J. Fish by C. E. Banfield 


This well is located three quarters of a mile east of the village 
in the s. e. corner of lot 8, Ischua township. 


First sand containing Light colored shales 
a small amount of with some shells 750 to 1150 feet 
black heavy oil and Black shale from 1150 1725 
a little gas from 140to 160 feet Coarse red sand with- 
Shells with a little gas at 750 out gas or oil 1765 
Total depth 1802 


Well unproductive. 
Hinsdale 


A well put down about 20 years ago on lot 48 near Hinsdale 
village is reported to have given a small showing of oil. Another 
on lot 12 was entirely dry. Five years later a well was bored 
near the Western New York and Pennsylvania depot which gave 
a large flow of gas for several years but has now ceased to pro- 
duce. This well was 1200 feet deep. Another, one mile south 
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of this, struck a small flow of gas at 1200 to 1300 feet below the 


surface. - ia 

During the summer of 1896 a well was bored on the edge of 
Hinsdale township near the county line, not far from Cuba. 
Neither gas nor oil was found. . 

About 82 years ago a well was put down by Mr T. P. Snyder on 
the old Indian reservation near Cuba in Allegany co. Mr Snyder 
reports a small showing of gas and heavy oil at about 370 feet. 
- As the well was drilled wet and not properly cased, its possibil- 
ities were never ascertained. Well no. 2 drilled by Mr Keeney 
gave some gas but no oil. 


Southern tier of townships 


. All the townships bordering upon the Pennsylvania line have 
furnished small amounts of both gas and petroleum. The terri- 
tory in which these products occur in commercial quantities is 
limited almost entirely to the townships of Carrollton and Al- 
legany, which have produced more than nine tenths of all the oil 
thus far marketed from the whole county. 

A small oil field also occurs in the southern part of Olean town- 
ship and a few productive oil wells have been recently found in 
Red House. 

South Valley township 

Near Onoville two wells have been sunk to the third sand at a 
depth of 1200 or.1500 feet. One of these was barren; the other 
gave gas which, if used, would supply three or four families. A 
third well was in process of drilling in April 1898. 


Red House 


The discovery of gas in the Red House field was first made in 
February 1891, the principal horizon being the second sand. 
The original confined rock pressure in the best wells was 225 
pounds, which had, in August 1897, fallen to 100 or 125 pounds. 
My informant, Mr E. W. Lewis of Bradford, estimated the total 


output of the Red House field at that time to be 30,000,000 cubic 
feet a month. 


3 A small portion comes from the Rice Brook field, but the 
_ greater part is furnished by seven wells in the eastern part of 
i the town. One or two wells on lot 44 supply about 210,000 
, cubic feet a day additional to the Smith chemical co. of Brad- 
+ _ ford. The gas from Red House and Rice Brook also supplies 


the villages of Limestone, State Line, Carrollton and West 


A Branch. In addition to 376 stove connections, it furnishes fuel 
for the two large boilers at the Limestone tannery, for the power 


house of the Olean, Rock City and Bradford electric railway at 
Red Rock, for four oil well boilers and for the 24 retorts of the 


Chemical works at West Branch. 


A well with an estimated flow of 9,000,000 feet of gas a day 
was completed in April 1898, in Pennsylvania, just south of lot 
1, in the extreme southeast part of this township. No borings 
have been made in Red House to ascertain whether the pool ex- 
tends into this state. 


Well records 
Information from Mr Miner Wellman, Friendship, N. Y. 
Messrs Doherty, Wellman and Corbin have producing gas wells 
on lots 6, 18, and 14 Red House township. The well on the west 
part of lot 18 had an original rock pressure of 227 pounds and 
a measured volume of 1,000,000 cubic feet a day. 
Another southeast of the middle of lot 14 had an original rock 


pressure of 200 pounds with a measured volume of 9,200,000 


cubic feet a day. A well on the ne. corner of lot 13 gave 
a pressure of 190 pounds and a volume of 4,200,000 cubic feet. 
On the south part of lot 6 a well gave a pressure of 145 pounds 
with a volume of 3,500,000 cubic feet a day. The wells on the 
east side of lot 22 are barren. 

The gas horizon here is thought to be the second sand at about 
800 feet below the surface. 


Well no. 1, s.e. corner lot 23, Red House township, 200 ft from each 
boundary line 


Record from Devonian oil co. 


Conductor 86 feet Red sand, barren 1195: feet 
Drive pipe 3801 No third sand or signs of any 
Rice Brook sand, top 956 Bottom of well at 13808 


- Rice Brook sand, bottom 995 
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Record of well no. 1, lot 21, town 1, Red House township, belonging 
to Mrs Mary Fitz, Salamanca, WN. Y. 


Authority, Mrs Fitz 


Drive pipe 77 feet Sand and slate at 680 feet 
Cased to 406 Sand and slate with gas to 695. 
Salt water at 405 Stray sand with oil at 715 - 
Salt water to 450 Sand and slate 780 
Sand at 520 Sand and slate 820 
Sand and slate to 570 Sand with much gas 887 
Stray sand at 630 Bottom of well 952 


This well has a rock pressure of 140 pounds and is estimated 
to give 500,000 cubic feet of gas a day. 


Well no. 1 of the Worth oil co. on the C. S. Aldrich farm, lot 12, 
Red House township 


. Drilled April 1897 


Drive pipe 80 feet Bottom third sand, red, 
Casing 523 4 ft 1068 to 1072 feet 
Top third sand, white, Bottom of well 1072 

14 ft 1054 to 1068 


Well no. 2, same lot, April 1897 


Casing 407 feet Bottom third sand 1119 feet 
Top third sand 1099 Bottom of well 1119 


Well no. 19, Red House township 
Top red sand 1142 feet Bottom red sand 1162 feet 


Well on Joseph Renaldi farm, s.e. cor. lot 45, Red House township 


From Devonian oil co. Bradford, Pa. 


Conductor 16 feet Brown sand at 1095 feet 
Casing 300 Top Bradford sand 1359 
Chipmunk (?) sand at 680 Bottom of Bradford sand 1429 
Top second sand 1049 Bottom of well 1562 


Bottom of second sand 1059 
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: Pell no. "f Polneee run oil and gas co. lot 44, Red House township. 


ea - Drilled December 1890-February 1891. 
Conductor _-- 82 feet Brown third sand 1224 to 
— Casing a 311 1279 5D feet. 
4a ; White gas sand 980-1054 74 Pure soft slate 1279 to o 
ear ie 2509 1230 me 
ee Fresh water and fair gas in white (second) sand 
eo, 
“a Well no. 2, lot 44, Red House township, April 1891 
a Conductor 28 feet Brown or third sand 
ss Gasing 280 1235 to 1298 63 feet 
ee: Top white “gas” sand 1050 (Show of oil in third sand) 
_ Bottom white “gas” sand Slate and shells 1298 to 
: 1135 85 1368 70 
4 Well unproductive. ae 
, Well no. 3, lot 48 
a ; Drilled April-June 1891 
ea Records from the Devonian oil co. 
Z Conductor 18 feet Brown (third) sand, some 
=! Casing 280 gas, 1237 to 1253, sam- 
—~—s*‘Silate 18 to 980 962 ple showed oil 16 feet 
: Brown sand 980 to 992 12 Slate 1253 to 1260 itt 
White (second) sand 992 Slate and limestone 
to 1050 58 shells 1260 to 1270 10 
White sand and shells Slate and limestone y 
1050 to 1084 34 shells 1270 to 1280 10 
Slate and limestone shells 
1084 to 1237 153 


At 1246 feet the sand was loose and furnished gas which would 
burn six feet above the top of the casing. The well was commer- 


cially unproductive. 


Well no. 4, lot 44, Red House township 
Drilled July-August 1891 


Conductor 23 feet Shells and slate 1185 to 
Casing 340 1240 55 feet 
Brown sand 980 to 1011-331 Brown and gray sand 
White (second) sand~ mixed, 1240 to 1255 15 
with gas 1011-1085 74 Slate 1255 to 1285 30 
Slate and shells 1085 to Coarse brown sand 1285 
1125 40 to 1305 20 
Pure slate 1125 to 1185 60 Soft slate 1305 to 1318 13 


Completed at 1318 feet. 
Good flow of gas at 1011 to 1030 feet. 
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Petroleum 

One small oil pool has been developed in this township, located 
on lots 19, 12 and 20. The productive horizon is in the second 
sand which here is found at a depth of 1050 feet. The wells pro- 
duced at the start from 10 to 50 barrels each, ana were in May 
1898 yielding an average of five or six barrels. Small quangiieee 
of oil are also reported from other parts of the ONES but 
nowhere in paying quantities. 


The Chipmunk field 


This field takes its name from Chipmunk creek along which the 
first paying wells were found. It includes a region, the limits 
of which are not yet clearly defined, extending from the juncture 
of Tuna creek with the Allegany river southeastward and in- 
cluding the east-central part of Carrollton and the west-central 
part of Allegany townships south of the Allegany river. 

The oil occurs in a stray sand or sands, considerably above 
the regular sand of the Bradford and Kane pools. 

The first well in this field was a “ wildcat” boring by a Mr 
Simons, on the Homer farm, in 1880. A small amount of oil was 
found at about 600 feet; but as no oil horizon was then known so 
near the surface, it was not thought worthy of attention. The 
well was continued to the third or Bradford sand, and no further 
oil being found, was abandoned. 

In April 1895, Dr J. P. Colegrove of Salamanca, put down a 
trial well on the Mike KeHey farm. Gas was found at 600 feet, 
and a show of oil, which at the time was considered worthless, at 
615 feet. No oil was found in the third sand. A second well 
was sunk 100 rods away on the Corts farm with similar results, 
a small quantity of oil being found at about 615 feet and the 
third sand being barren. A third well on the Mary Kelley farm 
showed the same conditions as the earlier borings. 

The fourth well, still farther north, was drilled to the depth of 
1200 feet. Gas and oil having been noticed at 700 feet, the hole 


was Pie raet and shot at that depth. The well started off with 


a flow of 30 barrels a day and continued to flow for a year and 


four months. 


This was the first producing hells in the field. Wells 1,2 and 3 
were then plugged and shot in the same sand at about 615 feet 
and all proved to be good producers. Later on a number of wells 
were put down on the Homer farm near the Simons well of 1880, 
and were all productive. 

In May 1896 a well on the King farm found oil ina stray sand 
above the Chipmunk sand. This started off with 100 barrels 
a day and produced 15,000 barrels the first year. 

The first well on the Indian reservation at South Vandalia, was 
sunk on the flat near the village in March 1897. Some oil was 
found in a stray sand at 352 feet, and at 392 feet oil which flowed 


1000 barrels in 24 hours. 


The oil throughout this field appears to be scattered iheaten 
several sands of which the first, at about 615 feet, is the most 
productive. In places it appears to be divided into two distinct 
divisions, sometimes including salt water between. The oil is 
of an amber color and of excellent quality, being readily dis- 
tinguished from the Bradford oil which is greenish. The Chip- 
munk sand is reported to dip south, and the Bradford sand south- 
west. The former is regarded by oil men as a stray sand, and 
is probably distinct from other oil horizons previously found. 

Recent borings go to show that the sand extends much farther 
to the south than was at first supposed, and it may at some future 
time, be correlated with an already known horizon. At present 
the matter is in doubt. 

The following wells are selected as giving a fair section of the 
Chipmunk field in a s.e—n.w. direction. The records were fur- 
nished by Dr J. P. Colegrove of Salamanca who has been actively 
prominent in developing this field. 
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Wells in: Chipmunk field 


Michael Kelley well no. 1, Chipmunk valley, 34 miles south of 
Allegany river 


Cased off ; at 353 feet Third (Bradford) sand, 
First gas sand, grayish chocolate colored 

white 600 slate at 1140 feet 
Oil 615 to 655 Kane sand (black) 1420 


Second sand at 790 


Other rocks, shales and thin, blue gray or olive gray sand- 
stones. 


Well on the John King farm, down the creek from the preceding 
Same elevation 


Well no. 1 casing 270 feet Shale for 30 feet 
Gas at 570 Second sand 629 
Top oil sand, 24 ft 575 Then same as no. 1. 

Bottom oil sand 599 


Devonian oil co.’s well no. 9, King farm 


Sunk Aug. 26, 1896 


Drive pipe to rock 48 feet ‘Top oil sand 542 feet 
Casing, fresh water 386 Bottom of oil sand 562 


Stopped in oil sand. 


This well has produced between 6000 and 7000 barrels of oil. 
King no. 8 (500 ft east of no. 9) 

Drive pipe 180 feet Top oil sand 541 = feet 
Casing 400 Bottom of oil sand 56214 

Did not go to the second division of the first sand. 

This well produced 15,000 barrels the first year. In August ’97, 
when the well was one year and four months old, it was still 
flowing 15 barrels a day. 


O’Mara well, next well north of King well 


Casing for fresh and Top second layer of 

salt waters 460 feet first sand 608 feet 
Top oil sand 550 Bottom second layer of 
Bottom oil sand 565 first sand 613 
Shale 565 to 608 


Gave four barrels a day. 
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John McCaffery well, 2 miles further north, near Chipmunk creek, 
by W. N.Y. € P. R. R. station ; 
Casing (fresh and salt Bottom of sand 525 feet 


water) 441 feet Slate to 550 
Top of’ sand 498 Oil sand 550 to 575 


Well no. 1, Seneca oil co. on the Indian reservation one-half mile north 
of the creek near the river 


Casing for fresh water 235 feet Bottom of oil sand 443 feet 
Top oil sand 425 


This well flowed 50 barrels at the start and in August 1897 
flowed 12 barrels a day. 


Well no. 10, same company. Further north but not near the river 


Drift 300 feet Oil sand at 352 feet 
Casing, for salt and Oil sand, gray slate 
fresh water 335 color to 362 


In August 1897 this well was flowing 10 barrels a day. 

Just north another sand is found at 400 feet but it is not 
reached in this well. 

From well no. 1 Kelley to well no 10, there is 121 feet fall in 


the stream. 
Crawford farm, Indian reservation 


Cased off to rock 287 feet Bottom second sand at 509 feet 
Top oil sand 467 Slate to 1085 
Bottom oil sand 476 Oil sand, gray slate 3 
Shale, 19 ft to 495 color 1085 
Second sand 495 _ Well drilled into it to 1068 


This well was not shot. 
One well in this field, Seneca no. 5, started at 500 barrels. 
From Worth oil co. 
Dougherty well, 76 
Drilled September, 1896 


Located near the Kelley well 


Conductor 23 feet Top of brown sand tis 
Casing 300 First oil . 780 
White sand (first show (Third serew good sand 

of oil) 420 Bottom of well 801 


White sand with a lit- 
tle gas which was 
exhausted in drilling 
well at 625 feet 


Shot 780 to 788 feet. 
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Dougherty well, 75 
Drilled August 1896 


Conductor ' 88 feet Gas 763 to 770 feet 
Casing 417 First oil 780 
Top brown sand 763 Bottom of well 794 


Dougherty well, 67 


Drive pipe 55 feet Fifth screw, salt sand, 
Casing 404 to 411 no water 613 to 615 feet 
Top brown sand 593 Sixth screw, good sand, no oil 
First screw, good sand, Seventh screw, good 

dry to 598 sand, no oil 619% to 624% 
Second screw, same Highth screw, best 

sand 598 to 603 oil 62414 to 630 
Third screw, better Ninth screw, broken 

sand 603 to 608 sand and slate 630 to 636 
Fourth serew, very lit- Slate : “ 656 

tle oil 608 to 613 Sand at 656 

Sand to 662 


The Salamanca cooperative co. have two wells at: Riverside, 
one of which furnishes 30 barrels a day natural and the other 
about 6 barrels. 

The record of one of these is given below. 


Drift 3800 feet To pay sand 200 ft 720 feet 
To first chipmunk sand To bottom pay sand 
220 ft 520 (Rice Brook?) 20 740 


There are in the Chipmunk field about 300 wells and active 
drilling is still going on. Dr Colegrove estimates the production 
of this pool for the year ending July 31, 1897 at 600,000 barrels. 


The Rice Brook field® 


This term is locally applied to the region west and southwest 
of Irving’s mill, but more particularly to an oil pool located on 
lots 52, 59, 60, 71 and 72 Carrollton township. The following 
sections show the characteristic stratigraphical features. 


a The first well in this field was drilled by North & Dunham on lot 39, in November 1898, and pro- 
duced about 15 barrels a day. The King oil co. found the next producing well on lot 71, west of the 
N. & D., getting an 80-barrel well. The third well belonged to the Test oil co., on lot 60, and started 
off at 100 barrels. 
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Well on O'Neil farm, lot 71, township of Carrollton 
Drilled January 1897 

Casing - 279 feet Slate with salt 
Top Rice Brook sand at 983 water 990 to 995 
Bottom Rice Brook sand 990 

The upper six feet of the sand was mixed with pebbles, the 
rest of the stratum finer and darker colored. Oil came in at 
983 feet, filling the hole 400 feet and giving in addition eight 
bailers of salt water during the first night. At the end of 24 
hours the well had furnished 40 barrels of oil. Three weeks later 
the production had dropped to 8 barrels a day. 


Well, lot 59, same township 


Casing 259 feet Top of sand (Rice 
Dark sand 40 to 50 ft Brook) 1082 feet 
thick at 875 Drilled to 1090 


The oil sand had four feet of pebbles at the top with an equal 
depth of darker sand without pebbles below. The well filled 
300 feet with oil in two hours, and produced 30 barrels the first 
day without shooting. 


Well no. 1, Worth oil co., lot 60, township Carrollton 


From Devonian oil co. 


Rice Brook sand, top 1039 feet Bottom of well 1045 feet 
Rice Brook sand, bottom 1043 


Well no. 4, same lot 
Drilled July 1897 


Casing 260 feet Top salt sand 1052 feet 
Top Rice Brook sand 10438 _Bottom of well 1057 


Well no. 1, Rumsey farm, on lot 44, Carrollton township near mouth 
of Rice Brook 
Owned by the Devonian oil co. Sunk May 1896 


Record from S. P. Heasley, driller, Tuna Creek, Pa. 


Drift 240 feet Cased to 565 feet 
Cement gravel at 284 A little oil at 580 
Drive pipe 285 Gas, and oil which flowed 800 
Oil and salt water 480 Drilled to 882 


With good sand to 555 
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In June 1897 the well was drilled to 900 feet and flowed with 
an increased amount of oil. 

Mr W. M. Kincaid of the Devonian oil co., Bradford, gives 
me a synopsis of a well on the Rumsey tract which appears to 
refer to the same boring. According to this the sand occurred 
as follows: 


First sand at 480 feet Top third sand at 730 feet 
Bottom of first sand 555 Bottom of third sand 740 
Top second sand 570 Shell 811 


Bottom of second sand 580 

Mr Rathbone of the firm of Mallory & Rathbone, Bradford, Pa. 
reports the following results of levelings to ascertain the dip of 
the Chipmunk sand near Irving’s mill: from Chipmunk to Irving 
the dip is west 50 feet to 600 rods. The next 400 rods west shows 
a dip of 41 feet. Northwest from Irving’s mill the dip is 28 feet 
in 275 rods. The total dip southernly measured between the Mc- 
Caffery farm, lot 16, and the North and Dunham well on lot 59 
Carrollton township was south 119 feet in 1200 rods. 

According to this, the rock dips from Irving in all directions 
but greatest toward the east. 


Other borings in Carrollton Township 
Well no. 12, Matteson oil co. (on hill) 


Conductor 24 feet Oil 1230 feet 

Casing 300 Rotten sand 1264 

Chipmunk sand (with Total depth 1297 
gas) 1223 


Mants well, Tony White farm, lot 27, north end, in a valley 


Conductor 42 feet Total depth 620: 
Casing 390 Torpedoed with 40 

Second sand 586 quarts at 587 
Oil to 605 

Good sand to 615 feet 


A small oil pool has been developed on lots 11 and 12 Carroll- 
ton. It is owned by the Johnsons of Bradford, Pa. 


i 
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adv ims titers tn! SE Well top of hill, lot 4 


: ‘Salt sand at 1005 © ~ 1005 feet 28 to 50 ft 
a : Chipmunk 
* : usually 25 at 1223 
sand 
to 28 ft 


‘Second sand, 175 feet lower. 
es top of this to top of Bradford sand 485 feet. 


Lot 5, aroun township (Flatstone) 


Authority, S. P. Heasley 
Conductor ‘. 17 feet Chipmunk sand 660 feet 


Casing 426 Total 704 
Matteson well, no. 3, same lot | 


Authority, S. P. Heasley 
Conductor _ 25 feet Oil sand 790 feet 


Casing ~ 585 


Matteson well, no. 9, lot 3, Carrollton township (on hill) 


- Conductor : 384 feet Sand to 1358 feet 
Casing 376 Total 1887 
~ Chipmunk sand (?) 1334 . 
A good well. 
Will Beardsley farm. Near center of lot 17, Carrollton township 
__ Drive pipe 178 feet Good sand to 1080 feet 
Casing 348 Total depth 1134 
Bradford sand 1068 


Burger well, no. 2, “ Bootleg tract” lot 44, s.e. cor. 


Conductor 57 feet Best sand 685 feet 
Drive pipe 145 Bottom oil sand 685 
Casing 461 Total depth 714 

Oil sand 659 


Burger well, no. 3 


Drive pipe 202 feet Bottom oil sand 652 feet 
Casing 404 Total depth 674 
Oil sand 620 


_ Ina well at about the level of the railroad track at Limestone, 
1410 feet, Chipmunk sand was found at 540 feet, Bradford sand 


- 300 feet lower. 
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T. B. Orary well on Johnson farm, middle lot 40, Carrollton town- 
~ ship on the west side of Tuna creek, near Limestone, N. Y. 


Record from S. P. Heasley, Tuna Creek, Pa. 


Soil 27 feet Bottom third sand 1196 feet 
Casing 368 Total depth 1379 
Top third sand 1160 . : 


Kellogg well, next farm, same lot 
Drilled April 1896 


Soil 82 feet Best sand 12738 feet 
Casing 874 ‘ Bottom third sand 1280 
Top third sand 1268 Total 1357 


Shot 1268 to 1280: good results. 
Well on Bald hill near Limestone, eastern side of Tuna Creek 


Elevation of the top of this hill is 2250 feet A. T. Exact eleva- 
tion of mouth of well not ascertained, but about 70 feet lower. 


Casing 885 feet Bottom of sand 1290 feet 
Third sand 1250 Total 1330 
First oil 1276 


ALLEGANY TOWNSHIP? 

This township has proved exceedingly productive of petroleum. 
The best wells have been obtained in the northerly extension of 
the Bradford field on the head waters of Four Mile run, in the 
vicinity of the Olean Rock city, and southwesterly to the 
Pennsylvania line. 

The Allegany. pool situated south and west of Allegany village, 
on both sides of the Allegany river, although giving smaller 
wells, has yielded a large amount of oil and has been on the 
whole, a source of great wealth to the township. 

The wells in this field yield only four or five barrels a day, 
but maintain a very constant flow for a long time. Wells pro- 
ducing as low as two barrels a week are considered paying. 

Recent developments along lower Four Mile creek indicate 
that the Allegany pool is connected with the Bradford field or at 
least only separated form it by one or more “ dry streaks.” 


a Historical. The first well drilled in this field was that of Peck & Freeman on the 
Woodmancy farm in 1878 (?), The well was apparently dry. A second well, which also proved 
barren, was sunk on the Hull or Garr farm, about a mile south of the first, in the latter part of the 


same year or in the spring of the year following. The third well, on the Freeland property, pro- 
duced some oil. - 
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s pErROLEUM 
_ The newly discovered Chipmunk field discussed elsewhere, has 
found some of its best wells in this township. At the date of 
writing (May 1898) developments are in progress near the Indian 
reservation which seem to indicate the extension of the Chip- 
munk field northeasterly along the Allegany river. Whether 
this is so, or whether this is an entirely new pool, has not yet 
been satisfactorily determined. The record of wells in the Chip- 
munk field are given in connection with others in the township 
of Carrollton. | 

Below will be found characteristic sections in the Allegany 
and Four Mile regions. 


/ 


Frank Stevens well, near 400 mile post J. C. Erie R. R., 2 miles west 
of Allegany - 
Well approximately 3 feet lower than the rail 
Record only approximate 


To rock 110 feet To second sand about 700 feet 
To first sand about 400 To third sand 1005 


Third sand is about 15 feet thick. 


Mohr well, south of Allegany 


Casing 570 feet First show of oil 1002 feet 
First sand (gas on top, Better show of oil 1008 
salt water at bot- Fair show of oil 1026 
tom) at 500 Black sand 1039 
Second sand and gas 800 Bottom of black sand 1052 : 
Third sand 995 Depth of well 1099 | 


H., Gillitts well no. 2, Allegany 


Drive pipe 122 feet Sand 995 feet 
Casing 292 Bottom of sand 1005 
First sand 484 Depth 1061 


The best well sunk here is on the Worthington farm: west of © 


Allegany. This started at 80 barrels and is now flowing at one 
to one and a half barrels a day. No gas to speak of in this 
territory. 
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J. H. Carl well, Allegany, Oct. 1890 


Top third sand 1139 feet Light show 
Light show of oil 1145 Light show 
Smells stronger 1151 Poor 

Better 1157 Bottom of sand 


Poor 1172 Depth of well 


Cary well, no. 1 


Drive pipe 112 feet Full of oil 

Hard water sand 180 to 230 Well filled 300 ft with 
Casing 230 oil in 24 hours 

First sand 442 Top third sand 

Second sand 700 Bottom third sand 
Stray sand 966 to 1000 Bottom of well 


Quirk well, no. 1 


Casing 220 feet Top third sand 

First sand 425 to 460 Shell 

Siish oll 2 te ie Bottom third sand 
sand and slate 779 Bottom of well 


Gray sand and gas,6 ft 9389 


1184 feet 
1190 
1196 
1226 
1247 


at 1000 


1017 
1106 
1124 


983 feet 
1030 
1055 
1083 


Well no. 1, Bunnell farm, lot 3, range 4, Allegany township, near the 


mouth of Four Mile creek. 


Record from Franchot Bros. Olean 


Conductor 26 feet Top third sand 
Drift to rock 60 Bottom third sand 
Casing 318 Bottom of well 


Bunnell well, no. 2 (1890) 


To rock 25 feet Gas 

Casing 285 Top third sand 
Salt water at 400 Bottom third sand 
First sand (gas) 510 Bottom of well 
Second sand 800 


1075 feet 
1150 
1213 


at 1020 feet 


1080 
1157 
1197 


Between 1133 and 1153 feet was a very rich oil sand. The top 
of the third sand for about 15 feet consisted of fine hard sand and 


shells. 


—— x Wells on Four Mile, , Allegany mtwhahins near Olean, y. y 


tape. 


Drive pipe 


4 Casing 
z ye Sand 


A 

‘ Conductor 
“2 _ Cased 

a Sand 


Conductor 
Casing 
Gas 


Records from Franchot Bros. 


a The following wells were accurately measured with a 2 


, 


s Well no. 2, John Brandel farm, s.w. cor. lot 2, Allegany township 


Drilled in 1878 


380 feet Depth _ 1332 feet 
846 Torpedoed at 1305 
1255 ' 
Hartel well, no. 2, lot 2, same township 
Drilled March 1878 
15 feet Bottom of well 1365 feet 
to 204 Torpedoed at 1311 
1291 tla tat esp lips a) | ot 
Harbel well, no. 1 
24 feet Third sand 13835 feet 
286 Full depth 1385 
at 1315 Torpedoed at 1370 


Drilled out and shot again at 1325 to 1355 feet. 


Well no. 3, John Zaph farm, same lot, Allegany township 


Conduetor 
Casing 
Sand at 


Casing 
Sand 


Conductor 
Casing 


Conductor 
Casing 
Top sand 


30 feet Total depth 14738 feet 
179 Torpedoed at 1427-36 
1415 me Rs 


John Frieze well, lot 1 
Drilled October 1878 


268 feet Bottom of well 1420 feet 
at 1800 
Frieze well, no. 4, 1879 
10 feet Bradford sand 1040 feet 
372 Total depth 1602 
Joseph Falkel well, no. 2, lot 1 
36 feet Bottom sand 1439% feet 
292 Total depth 1505 
1420 
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Wells in this field started off at about 50 to 75 barrels or better, 
one giving as high as 300 barrels. The production usually drops 
to 15 or 20 barrels in from three to six months. 


Olean 

Borings for oil in this township have discovered but one im- 
portant pool, that known as the Meek’s creek or “ Haymaker ” 
field, located on lots 3 and 4 of section 1, and lots 1 and 2 of 
section 5, in the southern part. This group embraces about 200 
wells from 1150 to 1170 feet deep, getting oil from the Bradford 
sand. : 

The best wells in this pool gave, on the start, as high as 75 
barrels a day, but at present the production has fallen to one 
barrel a day, or less. The greater number which are still pumped 
fall below a daily yield of one half barrel. 

Just southwest of Olean city on lots 8 and 10, is a small pool 
where three wells yield about a barrel each of oil a day. Bor- 
ings in the northeast corner of the township have found the edge 
of the Allegany field, but no producing sands of consequence. A 
number have given a show of oil in the Allegany sand, but not 
sufficient to pay for working. 

About 30 barren wells are reported in the townships east of 
Olean city. Four of these are located on lots 1, 2, 6 and 7 of 
section 4, 

_ A little gas was met in two of these, but not enough to be 
utilized. The well records which follow were accurately kept 
and are believed to be reliable. 


Record of well no. 1, section 6, Olean township. Belonging to the 
Devonian oil co. 


Authority, W. M. Kincaid 


Casing 244 feet Top third sand (shells) at 1390 feet 
Top Chipmunk sand at 850 Bottom of third sand 

Bottom Chipmunk sand 880 (shells) 1451 

Top second sand 990 Bottom of well 1714 


Bottom second sand 1051 


fe 1032 wore uigeaks of gas, the atten boring. as high as. the 
_ walking nesta. i 


x 
{ 


Welt no. a. Santas face: lot 16 range 1, Olean township a 
Authority, Franchot Bros., Olean. _ ioe 


_ Casing 470 feet Bottom of oil sand at 1700 feet ooo 
Gas sand Bux at 1620 Bottom of well 1749 <a 


Oil 1675 


, Olean township, Downing no. 3 


a Gas sand ‘at 1420 feet Bottom of oil sand ~— at 1506 feet 
-* Oil 1473 Depth 1530 
F; ” ‘ > 
a Downing no. 17 
. 
- Casing 300 feet Bottom oil sand at 1281 feet 
a Gas sand at 1213 Depth of well 1326 
re - Oil sand 1251 
a 
= 
4 Downing, no. 2 
‘7 Casing 510 feet Bottom of oil sand at 1668 feet 
F Gas sand at 1593 _ Bottom of well 1691 
2 Oil sand . 1643 Torpedoed 1628 to 1626 


McMullen and Hallock gas well % 
May 23, 1877 


Located on the Loup farm, section 1, extreme s.w. cor. Olean 


township 

Well mouth A. T. 1785 feet Gray slate with 

Conductor 16 shells 675 to 890 feet 

Cased to 196 Second sandstone 9890to 960 

Gray shales and slate (2?) with sandstones 960 to 1155 
with thin sandstones to 625 Sandstone with gas 1155 to 1180 

First sandstone 625 to 675 Slate 1180 to 1187 


(?) 1187 to 1120 
_ Third sand with slight show of oil 1220 to 1240. 


oe a ee ee ee 
aC. B, Ashburner, Petroleum and natural gas in New York, 1888, p. 34. 
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A month after drilling C. A. Ashburner estimated the flow of 
gas from this well at 24,480,000 cubic feet a day. The life of 
-the well was brief. In 1888 the well produced from two to three 
barrels of oil a day. 

The Bradford oil and gas sand was struck at a depth of 1230 
feet, or 1785 feet below the bottom of the Olean Conglomerate.® 


PORTVILLE 


South and east of Hinsdale village and for the most part in 
Portville township, about 20 borings are reported, in no one of 
~which gas or oil was found in paying quantities. The following 
‘reliable record furnished by Franchot Bros., Olean, shows the geo- 
logical conditions existing in one well. 


Mitchell well, no. 1, lot 36, range 2, Portville township 


Drift 60 feet Sand, 20 ft. thick, 
Fresh water to 272 with gas at 985 feet 
Salt water 277 Top third sand 1060 
Stray (?) white pebble Bottom third sand, gas 

sand 10 ft thick and show of oil 1085 

with heavy oil at 384 Fourth sand 1214 to 1272 
Regular first sand, 20 Shale and sand to 1513 

ft with gas 743 Limestone shale and 
Regular second sand, sand 1518 to 1537 

20 ft with gas 930 Mixture of limestone, 


shale and sand 1752% 

A heavy pocket of gas was found in a sand at 400 to 420 feet. 

In a well on lot 18, s.w. corner of Portville township, accord- 
ing to Mr E. J. Fish, a shell containing some gas was found at 
about 600 feet. 

At 972 feet a gray sand 88 feet thick was pierced which pro- 
duced about half a barrel of oil a day, and gas enough for a 
dozen families, if it had been utilized. A third sand two feet 
thick with no oil or gas occurred at 1125 feet. 

Two wells have also been sunk by Mr Comstock of Portville, 
one just north and the other just south of the boundary line be- 
tween lots 14 and 15. The well on lot 14 had a small flow of gas 


b Pa. second geol. surv. 14, p. 99. 
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at about 1000 feet and a show of oil at 1500 feet. Both wells. 
were valueless. 

Mr E. J. Fish reports a well on lot 50, in which a sand 22 feet 
thick, producing half a barrel of oil a day was found at 960- 
feet. The well was continued through black shale to 1110 feet 
and abandoned. 

Wells on lots 10 and 11 have produced small quantities of oil: 
and gas, but not enough to be commercially profitable. Barren 
wells are also reported on lots 1, 16 and 35. 


Production of petroleum in New York state 


The following summary furnished by Mr John O’Brien, sup’t 
of the National transit co., shows the amount of oil handled by 
the pipe-lines from Jan. 1, 1897 to Aug..1, 1898. 

Statement of oil produced in New York state from Jan. 1, 1897, 
to Aug. 1, 1898. 


1897 Allegany co. Cattaraugus co. Total 
USL IEEREUE Vale testis. as 1s s'e0, 0:6 aie wie 6 «0.08 57,534 69 69,487 84 126,972 53 
ROU EUCLEV Bicisre clotcin savers ais ates oe Slee 59,681 89 . 69,798 11 129,480 00 
WET Cli ate ote etetets Sisvevein cere’ se atieenae 63,720 97 84,195 88 147,916 85 
AISEDE Roe oe ont hero Cee oe teen 62,955 54 79,127 36 142,082 90- 
DIS VIIEE ee wictic ce bie: oldbla dons Ralee @ 63,076 51 83,473 08 146,549 59 
CULE CREA ais tects ispy ‘si0'8 peti egeistors > evecare 62,651 55 84,848 56 147,500 11 
GIN? 2c Ax aro RP SERCO oe ear 62,525 21 84,492 05 147,017 26 
PALES Giver cre. si sle iaie o19l o:6e%s olwie Siereie's = ste 61,660 27 82,772 19 144,432 46 
SEMlCIMBEH Se «5,8. Soc cee cote fede ce 55,856 O07 81,088 91 136,944 98 
QeLORGKp es vei tieie «Seas erie). dee bios 55,451 66 82,948 47 138,400 13 
EN GViGRUUD OTS ea winds ose ah ahs gusts aie 1% © peupia» 50,681 01 74,606 60 125,287 61 
IDES SEY ES riclomi@an ae OOOO: 56,638 72 76,527 56 133,166 28 


712,434 09 953,316 61 1,665,750 70 


1898 


SANUS As Van ote Brepstre iS ierolsie's\eishaiei oS iaqs.s 54,797 48 70,085 21 124,882 69 
RC DETIE Ys cclatsielsierel (eis) aie/eie:sle\s0,0 ©1620 50,219 08 61,915 31 112,134 389 
icy Clana cials ethers a Mer sees sets r'e ee 58,321 58 72,552 60 130,874 18 
PSU esis cle cis bie sis « blaalene aoe Solace 54,505 69 67,604 97 122,110 66 
INE 1 Videtewereln oles: op run: tseysiojeus'0'sho,$ ej0\e\,0h01'6 56,416 80 69,539 91 125,956 71 
UitiOVes oe Ge 6 Aatae oc Oran OID OCIOOnIC 57,260 82 70,097 98 127,358 80 
RU Yatirecorense ca\ate its tein ue ie pie. 9 ee le 5s 6.0 (6 52,924 12 65,087 19 118,011 31 


384,445 57 476,884 17 861,328 74 
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In addition to the above, about 5000 barrels not handled by 
the National transit co. are produced every month on the 


Reservation lands in Cattaraugus Co. 


Conclusion 

The limitations of time and appropriation for this investigation 
have prevented the extension of the work to the degree origin- 
ally contemplated. The most important unfinished part is ‘the 
correlation of the oil-producing sands of southern New York 
with the already recognized petroleum horizons in Pennsylvania, 

Aside from the difficulty in obtaining correct records, referred 
to elsewhere, the main obstacle to this correlation lies in the 
absence of one or more well known horizons of reference from 
which measurements can. be made. For illustration, there is in 
southern Cattaraugus co., no rock so easily recognized as are the 
Corniferous and Niagara limestones which furnish such reliable 
guides to the well-borer and geologist in northern and central — 


New York. 
Regarding the conglomerates and coarse sands which have 


served the purpose of reference in this region, there is still much 
confusion and in some localities at least, their identity is yet in 
question. As a consequence the measurements made from an 
uncertain horizon are in themselves uncertain and unreliable. 
The aneroid has not in my hands proved sufficiently accurate to 
warrant me in deciding that a doubtful outcrop was Olean or 
Subolean, specially in a region where, as in the case north of 
Bradford, flexures are known to exist. 

It appears to me, therefore, that this work needs for its success- 
ful completion, 1) a careful study of the surface geology of Cat- 
taraugus and Chautauqua counties for the purpose of mapping 
the outcrops of the several conglomerates; and 2) the accurate 
determination, by level, of the altitude of each conglomerate at 
several points. This investigation would require a month or 
more of field work, after which the solution of the problem would 
be comparatively simple. Incidentally light would be thrown 
upon the question of whether the sands are merely local lenti- 
cular deposits or widespread in extent. , 
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2 seompesyng map shows the present extent ie the 


Pi 


ey Ee m) Rectil quantities. In the case of the Cientank pool the f 

same oil-producing sands will undoubtedly be found, in 3 

- future, to extend much beyond the southern and eastern limits toh 

laid down upon the map, and may be found to include a part, at . 
- ‘least, of the Rice Brook field. It has been my purpose however Bi 
to avoid speculation and to include only such Seeks as are known 

to date. — . 
_ I wish to eerie my padepesinens to Mr John Greenwood 
of Limestone, N. Y., whose intimate knowledge of the oil in- 
dustry and of oil territory has been freely pen at my ete 
while constructing the accompanying map. ° 
Respectfully dabnnitted 
__ Irvine P. BisHor 


oe hh Ne oe ee A 


J 


7 riliex ome tpi Rie 


qa chelates ait quilor 


Sagi pee R Te 


ret: ie bd pile 


ASSIFICATION AND. DISTRIBU 


ae 
~ a . uw 
ee Via ¢: 


af } > A eas 


¥ 


Masonville 
Cle 1 3 OS a 
AVS a N 
~ Delaware pace f 
PIU tess atna ose wis. od ss 


eee eo AVENPOTE + 4,0... es ss - 
Pour NY Orcester..... 2.6... 
MMe a SIMI ck es ee oe 
En ai, c wn ave 
Schoharie valley section. 
Ree Mandleburg .: s,s... 
ee SOM UITON 2. ow avec. e's 
a CONT oir i 
‘. Sel a 
sComesville ;........ 
POPES orga ala vs wv da 
Albany county......... 
Berne. 
Rensselaerville...... 
Westerlo.... 
Greene county...:...... 
Northern townships... . 


WP) Vne oie td 


Eastern townships...... 


wat eee ee ee ee eee 


Charlotte valley section... 


OF Gua) (G0 me, ee (ele epee ure 


j Greene county Catskills. 


Ulster county. . 


ee ewe ee 
. * 

eee eeee 
ee ee 


re 


eer ee reer ee 


ys, were, 86 @ ce 6 


Wen here eelelé ie @ Cte me axel 


eeeereerene 


ee) 


' 
Spe>e-F ie 0 eke 6 J0n8: 656 0.8: 


eee ee ee eee ee 


» b bf ene ue one 


seer 
eeee 
eeee 
eeee 
eee 
ey. 
see 


ceee 


Distribution of the Middle and Upper Devonian. 


Sullivan and Orange counties. 
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Distribution of the Middle and Upper Devonian. 
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Plate 1 


LOWER ITHACA IN ITHACA FALL. 


ee ee 


; ery 
: eee to ihe southern raat of RS and the nort 
of Greene counties. The geology of this sar, from 


Sy" a 


f ‘the Hamilton formation and of the Sherburne and Ithaca for , 
mations mapped together for Chenango, Otsego, Schoharie and 
_ Albany counties. i 
| os ‘During the summer of 1897 field work was resumed in eastern 
“New York and the formations of these series were studied and | 
J ‘mapped from the southern part of Schoharie and Albany counties, ‘ 
_ across Greene, Ulster, Sullivan and Orange counties to the New r 
_ York-Pennsylvania state line along the Delaware river. The — 
_ Cheng formation also was studied from the Susquehanna valley ga 
eastward across Delaware co. till its rocks merge into the red ~ 
and gray sandstones and shales of the Catskill mountain region — e 
- which are generally called the Catskill formation. i 
Se The present report will begin with the Saget valley . 
where part 1 closed, and will describe the formations from that i ) 
_ valley to the Delaware river. The continuation of the areal dis- ES a € 
tribution of the formations represented on the geologic map in ie : 

part 1 is shown on the geologic map accompanying this report. eee 


Ba ay 


SUSQUEHANNA VALLEY SECTION Sage cae 
The Susquehanna river forms the outlet of Otsego lake near the tig ae 
central part of Otsego co., and its course is only slightly west cree 
‘of south till the southern line of the county is reached near which 7 poe ‘ 
it receives Schenevus creek and the Charlotte river from the east. ie 
: ‘Then its direction is southwest across the southern part of Otsego 
c0., between Otsego and Delaware counties and across the eas 
southeastern part of Chenango co., when it turns nearly south- 
erly and crosses the eastern part of Broome co. into Pennsyl- 
yania. The Hamilton and Sherburne formations as exposed along | 
; the upper course of this river have already been described.® 


~~ a P, 82-222. 
—-b18th an. report N. Y. miate geologist, p. 198-204 


brooks. 
- The Ithaca formation. In the first part of this report the bluish. 
i shales containing a. few fossils which occur along the river road 
é about one half mile north of Colliersville in the southern. part of = 
Milford township were described. These rocks were referred, with ie : s 
. “some hesitation, to the Sherburne formation and probably belong | sts 
near its top. On the high hill to the east of the river and northeast _ 
ye OF South Milford are exposures of the Sherburne sandstones.¢ %: 3 : 

-. XXIII A’. The next locality studied was a glen, known as i 

ye Collier’s gulf, less than one mile southwest of Colliersville in the — Tem 

- southern part of Milford township. From the railroad level to. 
the base of the lowest rocks exposed in the brook is about 45 feet, — Ag 
‘succeeding which are 60 feet of shales and thin bluish sandstones 
below the highway. The rocks contain scarcely any fossils and 3 
are referred to the Sherburne formation. 

XXIII A’. In the glen abovethe highway bridge for some 40 feet 
the rocks are shales in which Chonetes and Spirifer mucronatus — 
(Con.) Bill. are common. These shales contain the lower fauna of 
the Ithaca group as it occurs in the Chenango and Unadilla 


valleys and this zone is referred to the base of that formation. 
The complete fauna is: 


1 Chonetes scitula Hall (c) 
2 C0. setigera Hall (c) 
3 Spirifer mucronatus (Con.) Bill. ‘(c) 


a 15th an. rep’t N. Y. state geologist. p. 202 
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CULLIHAS VILLE 


THIN BLUISH SANOSTINE WITH ABUNDANT 
FOSSILS — J plriter syesactriatis , AF 


COVERED,A™ 


THIN SANDSTONE, AF /THAGA 


PROMINENT SAN OSTOWE, A? e 
NE AA TOP OF CASCAHOE, FOSSILS ABUNDANT, A 


SvALES AF 


FAATLY 


SHALES AND BLUISH SANDSTONES A~ 


SHERBURNE 


CovEFE 2.4’ 
A..F, LEVEL 


NORE, a JSLCTION 


Wits SAM 


iS AAle Le. Le ee Ee, 


MASSIVE GREENISH G6RAY 
COARSE SAN OSTONE, 
BASE 0Ff ONEONTA. 


LEOFE NEAR BROW OF STEEP 


FILL SOME WHAT CALCAREOUS, 
ABUNDANT FOSSILS, 


OCCASION AL CUTCROPS 0F SHALES 


ITHACA 


j Pea iticd (Con.) Bill. var. posterus Hall ‘and Clarke. This species i is 
ont ‘common. The other species found in this zone are Chonetes 


setigera Hall which is abundant, and Chonetes scitula Hall | which 


‘ 


¥ is very rare. Co te 


XXII AS. Picve the shales of A‘ near the top of the cascade 
there are from 15 to 20 feet of sandstones whichmake a prominent 


- sandstone zone, some of the layers being quite coarse grained — 
_ and fairly thick bedded. In the upper part of the zone Spirifer . 
mesastrialis Hall and Actinopteria boydi (Con.) Hall are common; bea 


while Spirifer mesacostalis Hall (?) and Tropidoleptus carinatus aa 


(Con.) Hall occur sparingly. 
XXIII A®, 10 feet higher the rocks change to thinner sandstones 


and coarse arenaceous shales. A layer in this zone contains — 


large numbers of specimens of Spirifer mesacostalis Hall (?) and 


Tropidoleptus carinatus (Con.) Hall. The fauna is as follows: 


1 Spirifer mesacostalis Hall (?) (a) 
Some specimens resemble S. mucronatus (Con.) Bill., but 
‘ most of them agree better with this species. a 


2 Spirifer mesastrialis Hall (e) 
3 Tropidoleptus carinatus (Con.) Hall . ‘2, (a) 
4 Chonetes setigera Hall Ar) 
5 Microdon (Cypricardella) gregarius Hall (?) (rr) 


Broken and imperfect specimen. 


XXIII A’. For about 35 feet above the conspicuous layer of fos- 


-sils in zone A® the rocks are partly covered along the glen and 


r ‘very Hea a heme ott eaitareche form a 
ft firestone. The number of species is small, Spirifer sone 


os of firestone. 
‘the calcareous layers near the middle of the Ithaca femaeee at a 
So Ithaca, New York. The top of this zone 225 feet above the level se 
i OF: the railroad is at the head of the glen, above which the rocks 
eS are mostly concealed by the soil and drift. The following species — 
} : were collected in a few moments: _ 


ras ue 1 Spirifer mesastrialis Hall : (c) 
-Q 8. mesacostalis Hall (?) ; (c) 

* 3 Chonetes setigera Hall (rt) > 

a 4 Tropidoleptus carinatus (Con.) Hall . (rr) S Bt: 


In the search for fossils in the zones of this section but little - 
time was spent and more exhaustive collecting would undoubt- 
edly increase the number of species for each zone. It is con- 
sidered, however, that these lists when taken into consideration 
with the stratigraphy of the southern part of Milford township ~ 
show conclusively that at least the upper 80 feet of the section 
belong in the Ithaca formation, while the writer would refer the 
upper 120 feet to that formation and leave the lower 105 feet in 
the Sherburne formation. 

XXIII B’. Three miles east of Oneonta in the eastern part of 
Oneonta township is the “old Emmons farm ” now owned by M. 
L. Swartz. At this locality is a steep hill and the base of ‘the 
section is at railroad level about one half mile above Emmons 
station. The highway is some 55 feet above the railroad level 
and then for 265 feet the rocks forming the steep part of the hill 
are largely covered and only an occasional outcrop of shale is 
visible. Then ledges occur forming a conspicuous terrace along 
the side of the hill which seems to be its brow when viewed from 
the highway. One layer is hard and somewhat calcareous con- 
taining some pebbles and plenty of fossils specially Camarotoechia. 
These rocks contain the fauna of the Ithaca formation, as will be 


can 


- 


ie eae _ scitula Hall 
, 6 Ee Naa “rata (Con.) Hall 


- little distance from the surface these are firmly united forming — 


__-stevensi (Hall) i. & 0. 
‘Spirifer mesastrialis Hall ae 
4 Chonetes setigera Hall toe 


7 Palaeoneilo maxima (Con.) Hall 
: Palaeoneilo cf. muta Hall 


mS 9 Sphenotus cf. contractus Hall es er) : 


Poorly preserved. 


10 Goniophora sp. ae ‘ 


11 Leptodesma rogersi Hall (?) aise sae 
12 Nueula corbuliformis Hall (2) - Aare ee Em 
13 Tentaculites sp. > - ee fey ay 


All very poorly preserved. 


XXIII Bt. 70 feet higher is the base of a massive, greenish gray is ‘ 
coarse grained sandstone forming heavy ledges. On the surface  — 


the massive layers tend to separate into thinner ones but at a 


massive strata. There are also layers which are conspicuously 


crossbedded. This zone has clearly all the lithologic characters | 
of the massive sandstones of the Oneonta formation ‘and repre- 


sents its base on this hill. It will be clearly shown later in this 
report that these sandstones are not found at the same geologic 


horizon from the Chenango valley to Albany co.; but appear if 


at a lower horizon as the formation is followed eastward. It is 
probable that the lowest of these heavy greenish gray sandstones 
as exposed at the various localities along the Susquehanna valley 
do not all represent exactly the same geologic horizon, but they 


form an easily recognized dividing line and have been regarded — 


as constituting the base of the Oneonta sandstone in this valley. 
In fact it is doubtful if any line can be found between the Ithaca 


and Oneonta formations that can be followed exactly for a con- 


siderable distance. The lowest red shales and sandstones which 
have been used by some writers for the line of division between 


i 


or to it for ee mentions their crossbedded struc ur 


ney are quite fossiliferous and er in the Ithaca sania 


ae tion. The list is: : r a 
Bs 1 Spirifer mesastrialis Hall . Se 
Pore N, mesacostalis Hall (2) ey 
Bis: Ss. mucronatus (Con.) Bill. .. Ca 
4 4 Tropidoleptus carinatus (Con.) Hall (rr) 

5 Chonetes scitula Hall _(r) Rate 
-. 6 Camarotoechia eximia (Hall) H. & C. (c) See 
. 7 OCyrtina hamiltonensis Hall 7 (rr) as) 

8 Leda diversa Hall Mey pie 
9 Paracyelas lirata (Con.) Hall (rr) 
_» 10 Nueula cf. bellistriata (Con.) Hall i (c) 
Small and poorly preserved. a) a 
11 Palaeoneilo cf. muta Hall (rf) "Sas G 
12 Nuculites cuneiformis Con. ; (rr) 
13 Modiomorpha cf. subalata (Con.) Hall (rr) 
var. chemungensis Hall 
This is a more elongated specimen than any figured and in SA 
this respect agrees with other specimens seen in the § | Silos ais 
Ithaca formation in the eastern counties. 
14 Goniophora carinata (Con.) Hall . (rr) 
15 Pleurotomaria sulcomarginata Con. - (rr) 


en eae ee ee wee Ne 
a Geology of New York. 1842, pt 3, p. 187. 
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XXITI D2. To the northwest of Oneonta and north of Chestnut 


st. is a high hill known as Powell’s hill, the summit of which is 


over 500 feet above the level of the Delaware and Hudsonrailroad. . 
Below Chestnut st. at the foot of this hill, about three fourths of . 


a mile west of-the center of the city is a stone quarry known.as 
the Anthony White quarry which was formerly worked consider- 


ably for building stone. The base of the quarry is about 10 feet | 


above the railroad and its wall was formerly 16 feet high. The 
rocks containing fossils in abundance consist of bluish sandstones 
alternating with coarse shales. When the writer visited the 


- quarry for the first time it had not been culled and a fine collection 
of fossils was secured for Cornell university. Three subsequent ' 


visits have been made which were not as successful as the first. 
This was due in part to lack of active quarrying and further to 
the fact that several geologists had visited the place for the pur- 
pose of making collections. As far as I am aware the complete 
list of fossils collected at the time of my first visit has never been 
published, but in the summer of 1895 the following species were 


collected: 
1 Spirifer mesastrialis Hall (r) 
2 8. mucronatus (Con.) Bill. (c) 
8 Tropidoleptus carinatus (Con.) Hall (ce) ° 
4 Chonetes scitula Hall (r) 
5 C. setigera Hall (a) 
6 C. lepida Hall (?) (r) 
The shape and number of striae agree with this species, 
7 Camarotoechia eximia (Hall) H. & C. (c) 
8 Strophalosia cf. truncata (Hall) Beecher (rr) 
9 Nucula bellistriata (Con.) Hall var. (a) 


The specimens have same shape though smaller than this 
species; but are marked with quite heavy lines of growth. 

This, however, is shown in fig. 7, pl. 46, Paleontology of N. Y., 
vy. 5, pt 1, Lamellibranchiata 2. 


10. Paracyclas lirata (Con.) Hall (c) 
41 Palaeoneilo maxima (Con.) Hall (r) 
12 Microdon (Cypricardella) tenuistriatus Hall (r) 


13 Orthonota parvula Hall (rr) 


(eile eoes Ral 
fodiomorpha mytiloides (Con) Hall 
7M. ~~ — concentrica (Con.) Halls; 
le rogersi Hall 


ot Coleolus tenuicinctum Hall : repos 
22 Tentaculites attenuatus Hall (?) Srey 
23 Pleurotomaria sulcomarginata Con. (c) 
a 24 Microdon (Cypricardelia) bellistriata (Con.) Hall ; 
95 M. (Cypricardella) gregarius Hall Weenie 
aed fs ~ 26 Grammysia magna Hall ee 
Be OT a nodocostata Hall a 
Baie 28 Cimitaria recurva (Con.) Hall (?) : ee 
se e _ 29. Goniophora carinata (Con.) Hall s . eats < 
80 Homalonotus dekayi (Green) Emm. ; bits 
“---81.-: Nuculites triqueter Con. 1 ae 
h a _ 82 Rhodea pinnata Dn. (?) ; om 3 4 
‘The majority of the 82 species in the above list occur in the _ ig 
Hamilton formation, but the presence of Spirifer mesastrialis 2s 
. is Hall and a few other species shows that this fauna belongs in the — S 
Ithaca formation of eastern New York. The geological range of — 
20 of these species was discussed by the writer a few years ago® ~ 
and it hardly seems necessary to go over that argument again. * 
The rocks of this zone with some of their fossils were briefly — 
described by Conrad in 1841, who proposed the name Oneonta 
group for the formation.” In his report Conrad named and de- 
scribed the following species: Nuculites cuneiformis, N. maxima 
(now Palaeoneilo maxima (Con.) Hall), and Cypricardites carinata 
(now Goniophora carinata (Con.) Hall), from this formation at j 
Oneonta. This name was proposed two years later than that of 
the Ithaca group by Prof. Hall and apparently was not con- 
sidered in the final reports of the New York survey. Vanuxem 


a Am, jour. science. 1893, 46: 227. 


‘ . =. 
b 5th an. rep’t paleontology of N. Y. (Assembly doc. no, 150, 1841) p. 81. 
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S use, for Vanuxem in 1840 erapeted the name “ Montrose sdndston ; 
or sandstone of Oneonta’® for the massive gray and red sand or 
. stones and shales that cover the high ground in the vicinity of. 

Oneonta. Later studies have proved that the rocks in the ; 
vicinity of Montrose, Pa., belong in a later formation—the Cats- : 
kill—than the higher sandstones about Oneonta, consequently 
ic the name Oneonta sandstone has been retained for this forma- ; 
tion. Some years ago the writer called attention to this double a * ioe 
use of Oneonta for a formation name and explained their differ- _ 


ence in stratigraphic position’. 


SEXTET 1 Above Chestnut st. and ae 29 feet shore thes fs 


top of the White quarry are fine, blue argillaceous shales which 


weather to a greenish color and break into very fine pieces. About | x z 


11 feet of these shales were formerly exposed but recent building 


has greatly obscured the outcrop. These shales are somewhat. ~ 


fossiliferous although but few species were ever collected in this’ 
zone. The list is as follows: 


1 Tropidoleptus carinatus (Con.) Hall | (rr) | 
2 Spirifer mesastrialis Hall (c) 
3 Camarotoechia eximia (Hall) H. & C. (r). 
4 Strophalosia sp. (rr) 
5 Chonetes sp. _ , (rr). 
6 Nucula bellistriata (Con.) Hall var. (c) 
7 Paracyclas lirata (Con.) Hall (rr) 
8 Crinoid segments (rr) 


a Geology of New York. 1842. pt 3, p. 192. 
b 4th an, rep’t third district (assembly document no. 50, 1840) p. 381. 
¢ Proc. American ass’n adv. science, 1887. 36: 210. 


Roy 


Rh: 
2 Paracyelas lirata (Con.) Hall 


<acnshe sp. 
Tentaoulites ‘Sp. 


: from this ase of the hill. Thesé pieces aré somewhat en 3 : 
3 > ous, furnishing the following list: 


ern Spirifer mesastrialis Hall : ae 
2 Camarotoechia eximia (Hall) H. & ©. . om Me 
- 8 Paracyclas lirata (Con.) Hall (rr) ae 


ee ea issouati maxima (Con.) Hall (2) (1), ae 
are 5B Nuculites oblongatus Con. (2) ; Gr), oS a 
6 Orthoceras sp. (Tey 
© | | Pentaculites sp. (re) spe 

A 8 Crinoid stems (c} das 


- XXIIID%. At an elevation 199 feet above the railroad is an CX ae 
“posure of 10 feet of rocks. At the base of the ledge is a sand- 

- stone which splits into thin layers and contains an occasional = 
«fossil, as Camarotoechia eximia (Hall) H. & C. (?) and a large lamel- 
libranch shell. Succeeding the thin sandstones are quite argilla- 
ceous shales which are also fossiliferous and, above the shales, 
sandstones more massive than those at the bottom of the ledge. 
In addition to those mentioned above, the ledge furnished the 
following species: 


1 Tropidoleptus carinatus (Con.) Hall Spats 2 
2 Spirifer sp. . (r) 
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3 Nuculites oblongatus Con. | (rr) 
4 Palaeoneilo sp. (rr) 
5 Tentaculites sp. (rr) 
6 A small Gastropod . (rr) | 


XXIII D”. The slope of the hill is then covered for about 189 
feet and overgrown with underbrush when the base of the con- 
spicuous rocks known as the “Oneonta ledge” is reached at 398 feet 
above the railroad. This is an interrupted and broken ledge vary- 
ing in thickness from 10 to 30 feet or more, composed of coarse 
grained greenish gray sandstone that forms massive layers. Suc- 
ceeding this is a covered slope of 64 feet when a smaller ledge— 
D” of the section—is reached at an elevation of 492 feet above the 
railroad. At the base is a stratum of coarse gray sandstone 
capped by red sandstone. The summit of the hill is somewhat 
higher but there are no further outcrops of rocks. The rocks com- 
posing zones D' and D®” are typical exposures of the Oneonta 
formation. The base of the formation is undoubtedly considerably 
lower and concealed by the deposit of drift, for on the Emmons, 
farm about four miles east of Powell hill the base of the Oneonta 
sandstone is 390 feet above the railroad level and on the south | 
side of the Susquehanna river opposite Oneonta it is about 265 
feet above the level of the Oneonta railroad station. 


Covered 


Bluish sandstone es shales 
Ithaca 


Mostly covered. Loose specimens 


% “ . a et 


D* Greenish shales with fossils Deis 


34’ | D® Covered 


11’ | D* Fine blue shales weathering greenish 

a 

eas | 39° | ps Covered ant ee 
. Chestnut street me: 


16’ | D? White quarry. Blue sandstone and shale 
' , ; Ithaca 

are fo 

Mew by 10" 1D? Covered 
"0° |———| R. RB. level 


: Ree 
oy, upon Sehich this report is based, which on account of oa were, . 
-e “not as patistactory as desired. The same deme e i should” 


Tica and Sidney. 

‘The red and gray sandstones forming the “ Oneonta ledge ” near 
ee . the top of Powell hill, northwest of Oneonta, are important in- 
the history of the nomenclature of the New York formations, since - 
they are probably the typical outcrop to which Vanuxem in 1840 $8 
applied the name “sandstone of Oneonta” describing the forma- 2 
o tion as consisting “of many veins of gray sandstone, and some. 

; _ times of red sandstone; when weathered it exhibits a peculiar | mo i 
___ structure, to all appearance owing to the manner in which it was. 3 
s deposited from water; in this rock we often find the remains of . 
_ terrestrial plants, and sometimes they are thrown together in such : 
numbers as to form a thin mass of coal, extending for a few feet, | a : 
but only an inch or more in thickness; this rock is found in Otsego, . _ oS 
Chenango and Broome counties.”* While in his final report inf Ms 
describing the localities where the crossbedded structure of the er 
Catskill group? is shown in the most marked manner he cites 
“the hillside, near the top, below Oneonta.”° As already stated 
and shown on the section, the writer refers the fossiliferous rocks 
in the lower part of Powell hill, at least to the top of D%, 209 feet 
above the railroad, to the Ithaca formation. Many different 
cpinions have been expressed in reference to the correlation of 
these fossiliferous deposits and it may be of interest to recall some 


. 
t 
3 , 


2 
: 


of the more important ones. 

—————————————— anna aa rane ee. 
a@ 4th an. rep’t third district (assembly document no. 50, 1840) p. 381. eo 
b As already explained in his final report Vanuxem referred the Oneonta sandstone 


to the Catskill formation; a classification that is now abandoned. 
eGeology of New York. 1842. pt 3, p. 187. 


ap Pictase group 
Hamilton (upper) 


: ~ Corniferous aestae. 
os prea sandstone.’¢ 


regarded as os result of rhenRe whieh a es the eonditions ae 


6S 


: i iboaiens Hall near Oneonta9 are ehess i the Hamilton ati 


| group. . sy 
In 1886 Prof. H. 8. Williams showed that the fossiliferous rocks * “ 
»at Oneonta belong stratigraphically above the horizon of the he 
Genesee shale and he called them the Paracyclas lirata stage.h , : 


| Prosser in 1887 showed that between the fossiliferous rocks of - 
ian Oneonta and the top of the Hamilton formation are the Sherburne 
h ‘ 
flagstones of Vanuxem.' - 

a5th an. rep’t paleontology of N. Y. (assembly doe. no. 150, 1841) p. 81. 

b Geology of New York. 1842. pt 8, p. 192. 

e Geol. surv., N, Y. Paleontology, 5, pt 1, Lamellibranchiata 2:518, 

d Ibid, p. 517. 

e lbid, p. 802. 

J Ibid, p. 326. 

g Ibid, p. 474. 

h Proc, American ass'n adv. science, 34: 225, 233 and see §10 of the chart of Meridional sections of — 


the Upper Devonian deposits of New York, Pennsylvania and Ohio. 
iProc, American ass’n adv, science, 34: 210, 


‘ berhe é same year, 1893, a published a paper descnihine sev: : 
eral characteristic sections of the upper Hamilton, Sherburne, and 3 
Ithaca formations in eastern New York accompanied by lists of. | 


fossils. One of these localities was the Anthony White quarry ig ; = 


_ west of Oneonta from which a list of 20 species with their geologic 
_ range was given.° The paper concluded as follows: “ It seems _ 
clear to the writer that the above lists of fossils with the state- 
ment of their stratigraphic position show that the fossiliferous 
zone underlying the Oneonta sandstone in Chenango and Otsego 
counties is not the top of the Hamilton but belongs in the Portage 
stage.”@ By the use of the word stage in the preceding sentence the 
writer intended to convey the idea that in his opinion this fossil- 
iferous zone was synchronous with some part of the formation 
which on the Genesee river is called the Portage; or along the 
meridian of Cayuga lake is called the Lower Portage, Ithaca and 
Upper Portage but did not say with which part of that formation 
it was to be correlated. 

On the Geologic map of New York, 1894, the. rocks along the 
Susquehanna river valley above, and for some distance below 
Oneonta are referred to the upper part of the Hamilton for- 
mation. | 

XXIII F*. East of the Powell hill section, flowing from “the 
north through the central part of Oneonta is a stream known as 


a Am. jour. science, 3d ser., March, 1893, 45: 206. 
b Ibid, p. 207. Also see Sec. B of fig. 2 on p. 205. where the Oneonta sandstone is represented 


diagrammatically as resting on the Hamilton formation at Oneonta. 
_ .e Ibid, Sep., 46: 226-29. 
da Ibid, p. 230. 


ae sliowing species were we eaecteds : 


pie mesastrialis Hall 


. 4 Camarotoechia fee (Hall) H. & ©. 
ors, Camarotoechia eximia (Hall) H. & C. 
ae Paracyclas lirata (Con, Hall a aks PA ES 
es Microdon (Cypricar della) bellistriatus (Con.) Hall 
Ithaca form. 

8 Nuculites oblongatus Con. 

= 9 Nucula bellistriata (Con.) Hall yar. SS 
es 10 Palaconeilo maxima (Con.) Hall ae. Sra 
eid Leptodesma sp. . 


eas 1 Pleurotomaria sp. 
5 aS: «13 Bellerophon sp. 
= 14 Tentaculites sp. 


15 Crinoid segments. 
16 Strophalosia sp. 
17 Tellinopsis subemarginata (Con.) Hall 
18 Goniophora carinata (Con.) Hall 

19 Coleolus sp. 

20 Hyolithes sp. 


XXII. Farther up the creek is a calcareous stratum two feet 
or more in thickness, merging into a sandstone below and a shale 
above. The calcareous part is very hard when freshly exposed 
but on weathering becomes brown and friable. The shale is 


very fossiliferous though the specimens are badly broken and 
the number of species is small. 


XXIII F*. From the limestone to the upper exposures, sand- 
Stones and shales alternate with lithologic characters similar to ~ 
those in F?. The combined thickness of the exposed rocks, F?, F3 


me ) Bees ns alonar yiaabe (Con.) Hall igs 
‘7 Coleolus sp.* eas ALE 
_ XXIII X2. On the south side of the Susquehanna river, nearly . 
opposite Oneonta, along the Delhi road and a small brook are ex- _ 
; posures of the upper part of the Ithaca formation capped by the- 
-- Oneonta sandstone, At an elevation of about 170 feet above the 
railroad level on the banks of the small stream are bluish shales ae 
_ alternating with thin sandstones. Some of the layers are 
ie _ slightly calcareous and contain some fossils, though the number * 


a 
<< 


ae 
eh Ye. 
«' 


€ 

Ss of species is small as will be seen by the following list: 

ec Ang 

& gt Spirifer mesastrialis Hall (e}gaae 

es 2 8. mucronatus (Con.) Bill. See (c) 

‘3 3 Goniophora hamiltonensis (Hall) Miller (?) (rr) 

a é -s__ Poorly preserved. : x 

- 4 Edmondia cf. subovata Hall (r) 

# ae 

é These specimens resemble fig. 21, pl. 64, Paleontology of New 

a York, v.5, pt 1, Lamellibranchiata 2, which came from 4 

oa the Ithaca group at Ithaca and was referred with doubt ty f 

“aie to this species. ~ 2 
_ 5 Homalonotus dekayi (Green) Emm. (rr) 5 

- is 


These rocks belong in the upper part of the Ithaca formation, 
which extends somewhat higher. For 80 feet above X? the rocks 
are mostly covered, when a coarse grained, greenish gray sand- 

stone outcrops by the side of the highway, and in the field to the 
southwest is a small quarry. This stratum——X4—is 250 feet by 
_ the barometer above the railroad level and in its lithologic and 
2 structural characters closely resembles the Oneonta sandstone, 


/ % 
SECTION SOUTH OF ONEONTA 


X° Redshale Oneonta formation 


X5 Greenish gray ss. with some shale 


stone ; =; 


80° | X* Mostly covered é 


Probably Jthaca e we 3 


~ 170’ |_| X? Bluish shales with fossils 


Ithaca formation 


170’ |X? Largely covered 


ie nes R. R. level Oneonta station 


About one and one third miles west of the Delhi road the steep 


hill is crossed by the Franklin turnpike. Red sandstones and 
Shales were first noticed along this road 245 feet below its sum- 


mit, while at 180 feet below the summit is an exposure of 15 feet | 


of red shale which has colored the road a bright red and has been 
quarried to some extent and used for red paint. The reds and 
grays alternate from this horizon to the summit of the road:- 


Te: k ron é aS 
ee ee See Py 


1 ni eae mpceinens of yo aers isan Hall. eS he 
oie. the t Be show a decided =P to the southwest. “The 


Base of the Powell hill gist at Oneonta, Sri fires miles — 
as ‘northwest of the base of that section. The fauna is: — s 


I Spirifer mesastrialis Hall : 3 2 Oe 

4 Se 8. mucronatus (Con.) Bill. | ee 

~ 38. _ _—_-mesacostalis Hall (?) ‘ (rr) >See 

S 4 Camarotoechia eximia (Hall) H. & C. "=. (9) - eee 

- a3 _ stevensi (Hall) H. & C. ! ce (c) 

~ ——-& Chonetes scitula Hall ~ wy Ak 

a eee) setigera Hall :; (je 

a lays EP ticiicides neglecta (Hall) H. & C. (?) (rr) 

Bs ; 9 Paracyclas lirata (Con.) Hall (a) > = 

z 10 Prothyris lanceolata Hall : ‘r) = eee 
11 Microdon (Cypricardella) tenuistriatus Hall (rr) 

: 12 Palaconeilo maxima (Con.) Hall ee a (rr) 

—- 18 Modiomorpha subalata (Con.) Hall | (r) 


var, chemungensis Hall 
The large and elongate form found in the east. 


14 M odiomorpha cf. mytiloides (Con.) Hall (rr) 
This is a small specimen resembling in some respects MM. 
alta (Con.) Hall as fully as the above spegies. 
15 Grammysia elliptica Hall (rr) 
16 G4. ~ nodocostata Hall (rr) 
The impressions show nodose ridges near the umbo similar 
to figures of this’ species. 
AL Grammysia constricta Hall : 4-(rr) 
18 Goniophorasp. SPL (rr) 


oa ee line in the northeast corner of Oisge tonucte ee is 


i reached 230 feet above the base of the shales forming E}. 


$5 Otego 

To the west of Oneonta is Otego township, the southern part of 
‘hich is in the Susquehanna river valley. The central part is 
crossed by the Otsdawa creek, which enters the Susquehanna river 


_A large part of the township is covered by the Oneonta formation 


while the Ithaca formation extends along the Susquehanna river 


_ valley to the southwest of Otego village, and the high land in the 


/ 


western part of the township belongs in the Chemung formation. — 
Ithaca formation. LXXIC In the eastern part of the town-. 
_ ship are exposures of rocks along Mill creek to the north of the: 


river road about two and one half miles east of Otego. At the 
foot of the gorge are about eight feet. of bluish shales which 


weather to a slightly greenish tint, and contain some concretions: 


and a few fossils, mostly very imperfectly preserved. 


LXXIC*, Above the shales is a sandstone stratum ‘two feet 


thick. This is succeeded by another two foot layer of very irregu- 
lar structure which, in places, is composed almost entirely of con- 
cretions. Above are more sandstones, some of which are slightly 
calcareous and about 16 feet above the concretionary one is a 


strongly calcareous stratum. The sandstones are about 22 feet~ 


thick, above which are argillaceous shales containing fossils 


“ in the vicinity of Otego village, and in the northern and western 
parts and onthe south sideof the Susquehanna river are high hills. - 


Ak IS enecihe concentrica (Con.) Hall 
ae Nuculites oblongatus Con. 

‘ - euneiformis. Con. 

aay Microdon (Cypricardella) tenuistriatus Hall 


11 Fish plates and teeth g 
- ~UXX1 C*. From the top of the falls to the top of the cliff there hee | 


a “are 50 feet of alternating shaly and thin sandstone layers. These 5 


Xs 


e rocks contain some fossils, though the number of specimens and_ 
=, species is smaller than in these of C2, The species listed below _ 
2 were obtained: a 


AS 


1 ~Tropidoleptus carinatus (Con.) Hall é (r) 
-—-& Shirifer sp. (r) 
8 Camarotoechia sp. (rr) 
B27 4 Paracyclas lirata (Con.) Hall (c) 
SE Nuculites oblongatus Con. (?) - (rr) 
a 6 Actinopteria sp. (rr) 

7 Coleolus sp. Des (rr) 

8 Crinoid segments (c) 


The top of these rocks is approximately 155 feet above railroad 
level to the east of Otego and the three zones pee in theIthaca = 
~ formation. ee 
_ LXXIB’. On the northern bank of the Susquehanna river about 
one mile east of Otego is a cliff of shales and sandstones some 20 ok 
feet in hight. The base reaches water level and for 10 feet is com- 
posed of bluish shales with thin, slightly calcareous, concretionary 20 
layers. Then quite a heavy sandstone stratum occurs with quite : 
arenaceous shales and above this a sandstone stratum a foot or 


= = | Spirifer Sh isibinis Hall ‘ 
oe Camarotoechia eximia (Hall) ‘#A. & C. 
-, 3 Tropidoleptus carinatus (Con.) Hall 
: ss 4. Strophalosia speciosa (Hall) Beecher 
5 Paracyelas lirata (Con.) Hall a 
_. 6 Palaconeilo sp. Sh ite ee 
4 Pleurotomaria sp. 
'- 8 Orthoceras sp. 
~ 9 Cladochonus sp. 
10 Crinoid segments—large and small 


LXXI A®, Along Otsdawa creek at the narrows one mile oat 
of Otego village is an interesting exposure because the ‘passage — 
from the top of the Ithaca formation into the Oneonta sandstone 
is clearly shown. The level of the creek at the highway crossing ~ 
east of Otego on the river road is only about five feet lower than 
the railroad level but from this point to the next bridge across 
the creek on the north road where the top of the Ithaca forma- — 
tion is reached there is a rise of 51 feet. By the side of the creek 
~at this bridge about three feet of shalés are exposed which con- — 
tain a few fossils but most of the Specimens are poorly preserved 
and the fauna is meager. The list is as follows: 


1 Nuculites oblongatus Con. — (e) 
2 (2) Modiomorpha sp. : (ry 
3 (2?) Leptodesma sp. (rr) 
4 Crinoid segments—large size 2 (r) 
5 Plant stems (c) 


Above these shales the rocks are covered for three feet, then 
there is a ledge of thin sandstone and shales two feet thick. 

On the bank of the creek at this locality above the shale and 
sandstone the rocks are concealed for 10 feet; but a little farther 


asc capped by drift. It is evident that ‘the < se - 
ag sandstone with the red shale and sandstone above. forms fe 
basal part of the eee formation. at rhe paee ae ee 


é "below the red shale. At this place a block was foun hie 
x ae from the quarry, on which are three well preserved specimens 2 
3 . of Amnigenia catskillensis (Van.) Hall. It will be remembered 
pe -_ that the above rare fossil-is the characteristic shell of the — 

- Oneonta formation to which it is supposed to be confined. This : 


eae mentions several new localities at which ius shell was — 


Piper 
On the hillside 125 feet above the top of the cliff in the above 
ye section is a broken sandstone ledge which varies from a few to > 
= 20 or more feet in thickness. At-the base there is a gray sand- 
. Seg stone followed by a red with gray sandstone again at the top of = 2; 
a the ledge. = 
--- The section along Otsdawa creek may be tabulated as follows: 


Gray sandstone 


» * slr u 


a , Red shale and sandstone J 


‘ Fr 
= - . 2 z “ ’ 


i a a Greenish gray sandstone | 
; Oneonta 


d 


AS Concealed | 


Shales and sandstones | 
3’ | Covered > A? 
3’ | Shales at second bridge | 


DiS Ae 
Covered - 
......| 8° Approximate R. R. level 


0’ |-———| Creek level at river road bridge 


To the Eee hiwant of Otego the Oneonta vader soon ae 


down to the level of the highway and there are frequent ex 3a = 
z postures of red shale and sandstone, alternating with coarse gray: = 


ish sandstone by the side of the highway between Otego and _ 


Wells Bridge in the southeastern corner of Unadilla township. fe, 


On the Geologic Map of New York the base of the Oneonta sand-— 


level within a distance of less than two miles southwest of Otego. 


Unadilla 
This is the southwestern township of Otsego county, situated 
to the west of Otego and bounded respectively on the south and 
west by the Susquehanna and Unadilla rivers which come to- 


gether at the southwestern corner of the township. The greater 


part of the township is covered by the Oneonta formation, the 


‘red and gray sandstones being well exposed along a number of 


the streams. In the Delaware! and Hudson railroad cut above 


“Unadilla village is an excellent exposure of the Oneonta greenish 


sandstone and red shales. The high ground in the northeastern 
part of the township is covered by the Chemung while the hill 
at the southwestern point forming the divide between-the Una- 


dilla and Susquehanna rivers is capped by the base of the 


Chemung. | é 


stone is represented at East Unadilla which is probably some : Z 
_ three or four miles too far to the southwest. The dip would 
indicate that the base of the Oneonta sandstone reaches river 


ae 


ie 


“EXXIV A+. Above this eon at an elevation of 110 feet i is a 
= quarry of building stone known as Secor’s quarry in whites 


ie; 15 feet of rocks are exposed consisting of a grayish to olive sand- 
‘Stone with greenish to bluish argillaceous shale partings. The : 


te 


rock splits into rather rough layers some of which contain clay 

pebbles. Nothing but plant and crinoid stems were found in 

os debris of the quarry but in the adjacent portions of Dela- - 
ware, Otsego and Chenango counties the first fauna of the _ 


Chemung stage consists largely of crinoid segments so that ives ; 
Seems reasonably safe to refer the rocks of this quarry to the 
base of the Chemung. . ; 


LXXIV A®, Along the field road some 95 feet higher than the 
, ~ quarry are small ledges of bluish shale in which a few fossils were 
found, viz, Spirifer mesacostalis Hall, small form, common; 
Tentaculites sp.; and crinoid segments. These shales as their 
fauna clearly indicates are in the lower part of the Chemung 
formation. The summit of the hill is some 90 feet above the 
shales of A® and on its surface are loose, angular slabs, evidently . 
from that vicinity,-a few of which are calcareous—like a fire- 
stone—and composed largely of small crinoid segments and 
specimens of Airypa reticularis (Lin.) Dal. In some of the slabs 
specimens of Liorhynchus globuliformis (Van.) Hall, Atrypa reti- 
cularis (Lin.) Dal, Leptodesma and Tentaculites sp. are found but — 
most of them contain crinoid segments. 


Pee 


ee 15’ b A‘ Secor’s quarry. Sandstone and shale az 


A _ — rio 1 A> Covered ie 3e : - 


ost i _A® Red shale and sandstone a i 


meeo- |. A* Covered 


0’ ee River bridge and railroad level Se 
The comparison of the section north of Sidney with that of the 
Otsdawa north of Otego furnishes a means of estimating the 
thickness of the Oneonta formation. The distance between the two 5 
sections is 124 miles; the ‘Sidney station is 64 feet lower thar the 
-Otego while the base of the Oneonta formation on the Otsdawa ~ | 
creek is 60 feet above the railroad level. If we assume that the 
dip remains the same between Otego and Sidney as between 


oe of aw Gaesnt to Secor’s quarry. Tt is probable that fhe ie 
‘top of the Oneonta formation lies between the red shales and the 
base of the quarry indicating that the thickness of the formanas bs 
~ is between 500 and 600 feet. Se 


Bainbridge 


_ The next township to the southwest in the Susquehanna river ve 

. Salley is Bainbridge in the southeastern part of Chenango county. 

% - The eastern half of the township is crossed diagonally by the river _ eae 
< from. the northeast to the southwest and the larger part of itis 
a covered by rocks of the Chemung formation, the Oneonta forma- 

tion occurring only along the valley of the Susquehanna river and 
its tributaries in the eastern part of the township. 


XXXIV At. In the northwestern part of Bainbridge village = 

iy along the stream from the northwest is a small glen which is quite 

harrow and for some distance bounded by walls exposing 70 feet : 
_ of rock, the base of which is about 80 feet above the level of the 
- Park hotel in the central part of the village. The rocks consist 
mostly of bluish shales and thin sandstones with one or two irreg- 
ular slightly concretionary strata. The shales are fairly fossilifer- 
ous, specially in certain layers, while in the sandstones a smaller 
“number of fossils is found. There are frequently somewhat calcare- 
ous layers in which occur great numbers of crinoid segments. The 
_ lower shales contain numerous specimens of Spirifer mucronatus 
(Con.) Bill. var. posterus Hall & Clarke which occurs in all of the 
rocks of this zone. In the upper part of the glen are layers con- 
taining many specimens of Liorhynchus globuliformis (Van.) Hall; 
a smaller number of Productella lachrymosa (Con.) Hall and very 
large specimens of Atrypa reticularis (Linn.) Dal. The complete 

fauna of the zone follows: 

1 Atrypa reticularis (Linn.) Dal. (a) 


Broad specimens with coarse plications, 
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CHEMUNG 


COVERED 


LEVEL of SUSQUEHANA RIVER. 


es mesacostalis for the concept which that term embodies is — 


Small anc and very Se hctanets 2 ener fie apedier: eke oc 
ae of these specimens were examined by Dr Clarke who a 
wrote of them as follows: “ These specimens are more 
% progressed towards Sp. mesacostalis [than the Ithaca ; : 
bse 3 fauna Sp. muer onatus var. posterus]; the internal septum is” 
more pronounced and the median costa stronger. They — 
impress one as distinctly more progressed toward ‘the 
mesacostalis extreme. I have called them posterus ; perhaps ie 
- it would be nearer the truth if one should designate them — 
as posterust+or mesacostalis—, I- would not call them ~ 


a mucronatus with a well developed median costa and in- 
ternal septum.” : : SSS 


3B Oyrtina hamiltonensis Hall <3 4 a : 


oe Schizophoria impressa (Hall) H. & C. ; f 

P -==8. striatula (Schl.) Schuchert we OV 
5 Productella lachrymosa (Con.) Hall : (c) 
- 6 Liorhynchus globuliformis (Van.) Hall (aa) 


The specimens are flattened in the shale but I think they 
are the above species rather than L, mesacostalis Hall. 


7 Cryptonella eudora Hall (?) (rr) 
8 Leptodesma sp. (rr) 
9 Palaeoneilo brevis Hall (?) (rr) 
10 Tentaculites spiculus Hall (?) ; nena) 
11 Crinoid segments and stems pe (c) 


' hese rocks are, clearly, stratigraphically above the Oneonta 
formation and correspond with those of Greene township along 
the Chenange valley and as the writer stated in the early part 
of this report they may be regarded as representing the lower 
part of the Chemung formation. However before this question 


-ean be settled authoritatively the rocks should be carefully studied 
and followed across the country from the Chenango valley to the 


southern part of Tompkins county. This fauna was called the 
Liorhynchus globuliformis stage by Prof. H. 8. Williams who 
studied specimens from this glen and considered them to repre- 


aisth an. rep’t N. "Se state geologist, p. 165. 


: of fossils, sGpetially the small Spirifer. The follerenne speci ee 
_ were collected: 
pee I. Spirifer mucronatus (Con.) Bill. (?) 
var. posterus H. & C. 


a 28. mesastrialis Hall | Reise 
ee a 3 Productella lachrymosa (Con.) Hall o.5 =< eee 
eae A aE odiomorpha quadrula Hall =e: be . (et 2 
; 5 Schizodus chemungensis (Con.) Hall ae =a 
es var, quadrangulus Hall te > 
es _ 6 Lyriopecten tricostatus (Van.) Hall ee 

---@_ Bellerophon maera Hall (?) (rr) 


XXXIV A‘, Some 65 feet higher and about one and one fourth _ 
miles northwest of Bainbridge is a ledge on the hillside composed d 
of a rather irregular olive sandstone, with a tendency to concre 
tionary structure. There are some fossils specially in certain — 
layers, the following species having been collected in a few mo. 


ments: 
1 Spirifer mesastrialis Hall (rr) 
2 Productella lachrymosa (Con.) Hall | (c): 
3 Schizodus.chemungensis (Con.) Hall 
var. quadrangulus Hall eae (rr). 
4 Spirifer mucronatus (Con.) Bill. : 
var. posterus H. & C. 3 (ayouce 


aProc. Am, ass’n for the ady. science, 1886, 34:226, 281 and section 10 of the chart — 
on the Meridional sections of the upper Devonian deposits of New York, Pennsylvania _ 
and Ohio. 


ty tn slightly arenaceous shales containing small Laieuibeanch: 
a¥ shells of which Leptodesma sociale Hall, Orthonota undulata Con., — . 
and Uunulicardium fragile Hall are the most common. Fossils are 
~ not abundant and though in the upper part of the exposure some 
we ~ calcareous layers, composed largely of crinoid segments, are seen, | 


- 

: : still none of those strongly calcareous layers containing numer-— j 
es ous Brachiopods, that occur rather frequently in the fossiliferous _ 
7 -beds of the lower Chemung of this region, were found. The base 
of the rocks is approximately 65 feet above the level of the 
Susquehanna river, and in the bank 29 feet are exposed. The 
following species were collected: ey AO id 


1 Productella lachrymosa (Con.) Hall (?) (rr) | 


5 Broken specimen very similar to this species. 

2 Orthonota undulata Con. i“ (ce) 
3 Leda diversa Hall We eel Gy! 
4 Modiomorpha quadrula Hall (r) 

6 Lunulicardium fragile Hall (c) 

6 Grammysia zonata Hall (?) a ATT) 
7 Leptodesma sociale Hall (c} ae 

8 Leptodesma sp. | / ‘ (rr) : 2 
9 Nuculasp.  ———- ; (rr) | 


Very small specimen, unlike any of the figures. 


10 (?) Prothyris sp. = (rr) 
11 Crinoid segments’ es (¢) 


8 mines mesastrialis Hall 
~—S mucronatus (Con.) Bill. ‘ ? 

yar. posterus H. & C. ati 
Liorhynchus globuliformis (Van.) Hall 
‘Schizophoria impressa (Hall) H. & C. 
) Modiomorpha quadrula Hall 


=. 7 8. ef. clavulus Hall 7 SS 
fe Both species imperfectly preserved. t : : 
. =. Lyriopecten tricostatus (Van,) Hall - 

9 Oyrtina hamiltonensis Hall 

10 Bellerophon maera Hall 


Afton | 


west by Broome county. The township is crossed diagonally 

from the northeast to the southwest by the Susquehanna river, 
the largest tributaries of which are from the north. Two of 
these, Bump’s creek and Kelsey brook, unite near Afton village; 


of the township. 
LXIX A!, About one mile above Afton on the south side of the 


Susquehanna river and from 20 to 25 feet above its levela few 


6 Sphenotus ef. contractus Hall 220 Sa (rr) 


To the south of Bainbridge and Coventry is Afton, the south- ec “ 
eastern township of Chenango county, which is bounded on the — cs 
-east by Delaware county and on the south and partly on the 


while the third, Wylie brook, crosses the extreme western Bares a 


« se.9, OUO4MV49 HOSEN 


a 


Z OL 


1e following 1 list Paiokt Pas te inoreaseds: 


ie A Spirifer mucronatus (Con.) Bill. 
var. posterus H. & C. 
2 Productella lachrymosa (Con.) Hall 
8 Stropheodonta demissa (Con.) Hall 
4 Grammysia undata Hall (?) 
Broken specimen. 
5 Liorhynchus globuliformis (Van.) Hall mes 
6 Lamellibranch ? 3 
Too badly ‘broken to be identified. 


— _ These rocks are clearly above the Oneonta formation and in the aoe 
_.. zone which is referred in this report to the lower part of the | : 
' Chemung. Darton in describing the Oneonta-Chemung bound- 


Be : ary from Franklin, Delaware county westward, said: “It ex- me 
Be tends along the slopes south of Unadilla and Sidney down the — 
4 _ Susquehanna toa couple of miles below Afton.”* On the Geologic = 
4 = map of New York the top of the Oneonta formation is represented :: E 
S as extending down the Susquehanna river valley rather more 
; than two miles below Bainbridge to the mouth of Bennett’s creek e ; 


and up this creek to the vicinity of Bennettsville. If this line = 
be correct then the rocks of LX VIII Ct! in the creek below Ben- — 
nettsville must be quite near the bottom of the Chemung. 


3 LXIX B®. To the north of the village of Afton is a rocky gorge 

in Bump’s creek, the lower end of which is scarcely one fourth - 
: ~ mile from the center of the village. The base of the rocks at the ~ 
| lower end of the gorge is 50 feet above the Susquehanna river, 

and some 85 feet are shown along the gorge, the upper 10 feet 

being by the roadside above Pixley’s mill. The rocks consist 

_mainly of olive shales alternating with sandstones six inches to 
one foot in thickness. There are some quite calcareous layers 

‘composed largely of shells; one of these occurs in the gorge just 

below the Pixley mill in which are large numbers of specimens 

Ne ee ee 


aAm, jour. science, 38d ser., 45:207. ; 


~ var. posterus H. & C. cons 
: - mesastrilis Hall | (rrp 
3 Productella lachrymosa (Con.) Hall ~ (a) 


Schizophoria impressa (Hall) H. & C. (rr 
es globuliformis (Van.) Hall 3 Bie bx 


sae Camarotoechia contracta (Hall) H. & C. (aa) ie 
neh Schizodus chemungensis (Con.) Hall (oe 
var. quadrangularis Hall 
These are rather large specimens 43 mm long and 35 mm 
high but this is the only species eas in outline. 
8 Palaeoneilo brevis Hall (ay 
— var. quadrangularis Hall- : 
Abundant on one slab. 
9 P. filosa (Con.) Hall var. (rr) 
The concentric striae are fine all over this species until the 


- posterior slope is reached when they suddenly become 
sharp and angular, 


10 Sphenotus sp. (r) 
Small and poorly preserved. 

11 Grammysia cf. wndata Hall (r) 
Broken specimens. oS 

12 Hetenodesma birostratum Hall (rr) 

13 Lyriopecten cf. priamus Hall (r): 


The ribs of the large specimen have finer striae on them and 
a smaller rib alternating with the larger ones. * 


14 Bellerophon maera Hall (?) (rr) 


; a 
3 
= 
P 
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15 _Bryozoan sp. “sp . Te <(rrh 
16 Goniophora chemungensis (Van) ‘Hall Eero (rr) 
Only one specimen and that smaller than the normal forms. 
17 Stropheodonta demissa (Con.) Hall (?) (rr) 
18 Lyriopeeten tricostatus (Van.) Hall (rr) . 
19 Schizodus chemungensis (Con.) Hall (rr) 
20 (2) Mierodon (Cypricardella) sp. (rr) 


A large but broken specimen. 

LXIX B*. For some distance up Bump’s creek, above the gorge, 
there are no exposures; but about one and three fifths miles 
northwest of Afton there is a fair outcrop of sandstones and 
bluish to olive shales. The base of B* is some 95 feet higher than 
the top of B? or 930 feet above the Susquehanna river, and 10 feet 
of rocks are exposed. The top of the exposure is at the highway 
bridge on the cross road just below the dam. _ One irregular, con- 
torted sandstone layer was noticed, as well as a caleareous one ~ 
composed largely of shells. There is a tendency in the shale to 
split across the bedding as well as along its plane so that it 
breaks into thin, narrow strips. Fossils are common specially in 
the bluish, somewhat arenaceous shales to thin sandstones, 
Spirifer mucronatus (Con.) Bill. var. posterus H. & C., Liorhynchus 
globuliformis (Van.) Hall and Productella lachrymosa (Con.) Hall 
being the most abundant. The entire list follows: 


1 Liorhynchus globuliformis (Van.) Hall (ec) 
2 Productella lachrymosa (Con.) Hall (e) 
3 Spirifer mucronatus (Con.) Bill. 

var. posterus H. & ce (a) 
4 Camarotoechia congregata (Con.) H: & C. (?) (a) 


These specimens are rather intermediate between the above 
species and C. contracta Hall. 


5 Stropheodonta demissa (Con.) Hall (rr) 
6 Microdon (Cypricardella) ef. bellistriatus (Con.) (rr) 
In form’ and size like the above but the striae are like those 

of M. tenuistriatus Hall. 
7 Palaeoneilo brevis Hall (rr) 
8 Palaeoneilo sp. (rr) 


.— ho Reiele > eer er oo 


ti ow . The creek ee was followed from abave B* at the saw Pi 


mill to a point near the township line between Afton and 
| ‘Coventry; but it is fairly broad and somewhat marshy and the 


~ rocks are covered with drift so that no further exposures of any 


3 importance were seen. 


Ete CK Al, To the north of Harpersville is a brook whose souther- 
5 ly course is near the township line between Afton and Colesville. 
On the bank, a short distance above the iron railroad bridge on 
the Binghamton division of the Delaware and Hudson railroad, 
are olive shales, most of which are somewhat arenaceous, and 
. sandstones which are mainly in a contorted layer. 
. The base of the exposure is about 70 feet below the Harpers- 
ville station and only a few feet low er than that at Afton. 
Spirifer mucronatus (Con.) Bill. var. posterus H. & ©. is common 
in these shales while in loose-blocks along the creek are numerous 
specimens of Spirifer mesastrialis Hall. The following additional 
Species were found in the loose pieces: 


1 Spirifer mucronatus (Con.) Bill. (a) 
var. posterus H. & ©. 

2 Productella lachrymosa (Con.) Hall (r) 

3 OCamarotoechia ct. congregata (Con.) H. & C. (c) 

4 Grammysia communis Hall (rr). 


LXX A*. Farther up the stream and 40 feet above the base of 
A‘ is an exposure of greenish to olive sandstone on the bank of 


= 


< a a is 115 feet above the top of A$ and for 95 feet ate isa. | 
sf _ hearly continuous rock section consisting mainly of thin bedded 


- layers of irregular structure and arenaceous shales. In “the 


a _ were obtained at this locality: 


‘sandstones in layers six inches or mofe in thickness with some — 


- upper part are greenish to bluish shales that are more argil- 
laceous in character and there are occasionally thin, rather 


strongly calcareous, abundantly fossiliferous layers in one nf 
which Bellerophon maera Hall is common. The following species 


1 Liorhynchus globuliformis (Van.) Hall =” (eee 
_ 2 Bellerophon maera Hall MOn 
Common in some very calcareous layers. . = 5 
3 Grammysia sp. (eees 
4 Palaeoneilo brevis Hall (es 
oe ce plana Hall (rr) 
6 Modiomorpha quadrula Hall . (rr) 

7 Leda brevirostris Hall (rr) 

8 Leptodesma sociale Hall (r) 


ae 110 feet from the top of A® nearly to the top of the, hill 
the rocks are covered by drift and soil and no higher outcrops ~~ 


were found at this locality. The section may be represented 
_ diagrammatically as follows: 


AS Sandst stones and spalas By ties 


slots? e run 


10’ -| A® Sandstone with shale at base 


40’ eS 
- 40’ | A® Covered 
: A! Olive shales 
0’ |———1 Creek level above railroad bridge 


The divide between the Susquehanna and Chenango rivers 
which crosses the western central part of Colesville township 


from north to south is quite heavily covered by drift so that — ; 


outcrops of rocks are rather infrequent; but along the streams 


on the western side are occasional exposures; those in the vicinity _ 
of Osborne Hollow, near the western line of Colesville township, 


were described in part 1 of this report’, and to the west near the 
top of the high hill south of the Chenango river below Port Crane 


aiéth an, rep’t N. Y. state geologist, p. 160-62. 
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be upper part downwards, being Eee by rocks consisting of a 
_ @oarse grained gray sandstones, alternating with red sandstones — 
and red and greenish argillaceous shales similar to those found 
: an the Catskill formation in the Catskill mountains. This change — 
___in lithologic characters is found to have occurred quite rapidly, 
2 for on passing to the east of the Delaware river in the vicinity of - 
= 


“Delhi we see that the characters of the Catskill rocks have nearly ~ 
~~ replaced those of the Chemung; the replacement being from ‘ie Pier 
a top and the lower part of the Chemung extending farthest to the : 8 
east. However, after crossing the Delaware river itis difficult to” 
-—- recognize the Chemung formation and in the eastern part of the” 

— county there is a section of red and gray sandstones alternating 
~ with red and greenish shales from the base of the Oneonta sand- 
stone to the tops of the highest hills which are clearly in the ~ : 

_ typical Catskill formation. 


Masonville 


To the east of Afton and Bainbridge is Masonville which is 
one of the western tier of townships in Delaware county. The 
northern central part of the township is crossed from the east to 
the west by Bennett’s creek which heads partly in the small 
- glacial lake east of East Masonville near the township line be- 
tween Masonville and Sidney. Exposures on the banks of this- 
creek below Bennettsville, in the southeastern part of Bainbridge 


alith an, rep’t’N. Y._state geologist, p. 160. 


oe" 


ae nan ‘pedded sandstone. On splitting, the surface of t q 
ee is somewhat rough. Fossils are not uncommon Pur i 
_ sandstone and the species listed below were collected: 
4 Camarotoechia eximia (Hall) H. & C. ae 
_ 2 Goniophora cf. trigona Hall . 


= ae ES - Imperfectly preserved. = 
3 Hdmondia cf. subovata Hall (0) 
3 4 Actinopteria sp. a ) 


Quite imperfect. 


LXVIII Al. On the south side of the rvad to the east of Mason- 
ville is a small quarry. The rock consists of olive to se 
argillaceous shales and flaggy sandstones varying from light gray 
to greenish which are quarried to some extent for local use. It is ‘ 

_ not, however, a quarry of any special importance. Fossils are ar 

_ rare and some little search yielded but one species—Orbiculoidea 
ef. neglecta (Hall) Schuchert. .The rocks along Bennett’s creek © 
across Masonville township are in the Chemung formation. — 

Sidney oy, 
Sidney is the northwestern township of Delaware county, being : 
situated north of Masonville and south of the Susquehanna river. 
‘It is bounded on the north by Unadilla and Otego townships, 
Otsego county, and on the east by Franklin township, Delaware A 
county. The central part of the township is crossed by Carrs 
creek, which flows from the southeast toward the northwest 
and enters the Susquehanna river opposite the village of Una- 
dilla, On the southern side of the creek are quite steep hills 
forming the divide between it and Bennett’s creek. The creek 
valley and this range of hills afford occasional sections, though 
the rocks are largely covered by soil and drift. 


Fa > 


rae = feet i in thickness. Fossils are not common, mare the exception — 5 
AB “Seay eae but the following species were found by ¢ = ee 


4 Spirifer mucronatus (Con.) Bill. ores 
var. posterus H. & C. a= oe eae 
Poorly preserved. 


| - 2 Orthonota (?) parvula Hall (rr) 3 


8 Sphenotus cf. contractus Hall (rrp 
- 4 Goniophora cf. Hamiltonensis Hall (rr): 
5 Tentaculites cf. spiculus Hall 2 (a). 2 


oe Abundant on some layers. 


6 Large Lamellibranch very poorly preserved (rr) 


7% Crinoid segments (a). 
Small segments abundant on some layers. 


The rocks exposed in this cut are near the base of the first 
ee fossiliferous zone above the Oneonta sandstone which, as already ~ 3 
j ~ stated, is referred to the base of the Chemung formation in this 
; ? report. At the maximum the base of the cut can hardly be more: 


: Be Olive shales and Sec 
: TRIES Sy 


14 Covered 


B? Red sandstone. Oneonta 


B' Covered 


(’ |__| Level of Carrs creek 


The above section agrees fairly well with exposures near > 
‘Youngs, one mile farther northwest, where in the railroad cut 3 
directly north of the station there are olive and bluish fissile 
shales alternating with thin, irregular sandstones. There are 
: ae * also irregular, concretionary sandstones. Fossils are rare, but 

Ji. Sa few specimens of Atrypa reticularis (Lin.) Dal. were found. . “72 

In a quarry about 60 feet below the railroad track on both © 
sides of Ford creek are unfossiliferous coarse gray sandstones 
which split quite regularly making small flags, and an occasional - 
layer of clay pebble conglomerate. In the creek just below the 

quarry are large slabs of red sandstone which are probably about _ 


in place. The rocks of this quarry befome; apparently in the 
Oneonta formation. 


3 


About 75 feet lower on the western side of Carrs” creek there — 
is a steep bluff in which large masses of angular red sandstones 
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the cut Gunny a of Maywood st: 
snr Center) on the 2 York, Ontario and 1 Wes 


Senvid seiments, and the rock being quite. calcareous 
Le $ rotten on weathering and turns from a greenish to a ea 
mish color. Some of the cian when weathered are olive © 


2 ‘this cut; ve one stratum dips about 1° nearly. 8. eS Fes 
_ that of a lower thin sandstone stratum varies from. 14° to i 


; Ebost: abundant though other-fossils are common. The list _ 
as follows: 


zat aeneiches mesacostalis Hall . 
_ 2 Camarotoechia cf. stevensi (Hall) H. & C. (eps 


Broken and imperfectly preserved. Ses 


3 Spirifer mesastrialis Hall et Bs = 

~4 Palaconeilo constricta (Con.) Hall (rt) — He 

25. P. sp. (ec). Sta 
eb P: plana Hall (2) © (rr) 
7% Nuculites oblongatus Con. (rr) 

8 Orthonota (?) parvula Hall. see LDy : 

9 Leda diversa Hall (c) 
10 Sphenotus cf. contractus Hall 2 (a) 
— 11 Grammysia cf. communis Hall - pee (rr) 
12 G. elliptica Hall (rr) 
13 Leptodesma cf. sociale Hall (c) 
* 14 Ptychopteria sp. (rr) 


15 Lunulicardium fragile Hall : (rr) 


the Sad Meshiville township line south of Maywood. T 
oe “course of this section from Maywood south is up the valley « ; 
ae Carrs creek to the first road turning west and then over the hill 2 
to East Masonville. Unfortunately in measuring the’section that 
aos route was not followed so that the covered zone called A? and 
: = estimated as 209 feet in thickness may vary to quite an extent : 
from that approximation. On this hill the grayish to olin sand- a 
stones were noted at the horizon A‘ which is estimated as 475 a 
feet above the level of Carrs creek at B1, and they continue to ~ 
at least an altitude of 615 feet the last 80 feet of which are com- 
posed largely of rather coarse grained grayish sandstone and . 
some olive shale. This zone is apparently in the Chemung al: . 
though a hasty search was not rewarded with fossils. Suppos- — 
ing B? to be the top of the Oneonta sandstone and the zone just * 
described the top of the Chemung formation, the thickness of 
the Chemung in this section would then be approximately 580 SF 
feet. From the bottom of the railroad cut at B‘, which is un- Re 
questionably in the Chemung, to the top of A® is, approximately, = 
510 feet. Above A® for 190 feet the rocks are covered when 
15 feet of thin, irregularly bedded, rather fine grained grayish to. ‘e 
greenish sandstone occur in zone A’, The first ledge of red s 
sandstone and shale seen on this hill which is clearly in the 


Se eccinately 2 965 feet which extends a the upper part 
f the ‘Oneonta sandstone into the lower part of the Catskill 


Boe LIX.V IT cl, The section C is in the vicinity of Franklin Sinton - 
: : on the New York, Ontario and Western railroad, three and one = 
half miles southeast of Maywood and near the line between Sidney z - 
~ and Franklin townships. On the bank of the small brook below — eS 
zs oo Station and east of the railroad cut is a 10 foot ex- — 2: 
_ posure of olive to gray colored sandstones and shales containing — x cae 

_ plenty of Crinoid segments with a few other fossils. The rocks 7 
_ are in the Chemung formation. 


% 
3 LXVII C?, In the railroad cut aboutonequarter milenorthwest 
__ of Franklin Station is an exposure of 28 feet of rocks the base of- 
__ which is 66 feet above Cl. The rocks consist of rather thin 
~ layers of sandstone alternating with olive and blue argillaceous 
shales. In the lower part of the cut is a stratum composed partly 
of shale and partly of sandstone which has very irregular struc- - 
ture and is probably somewhat concretionary in form. The dip 
varies from 24° to 34° S., 20° E. In some of the layers fossils 
; are common and in the rather thin layers of sandstone quite a — 
-- number of specimens of Spirifer mesastrialis Hall were found. 
The thin olive shales and sandstones quite closely resemble, litho- 
logically, the typical Chemung rocks of southern New York. 


The fauna of this zone is as follows: 


pac 
ae 


1 Spirifer mesastrialis Hall (c)- 
2 2 Atrypa reticularis (Lin.) Dal. _ (rr) 
R 3 Goniophora subrecta Hall PAG) 


wre 
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4 Palaconeilo brevis Hall . | . (cy 
5- Leda cf. diversa Hall Sete (tr) 
6 (2?) Grammysia zonata Hall . () 
7 Lyriopecten priamus Hall . (rr) 
8 Onychodus hopkinsi Newb. Ey ES 
9 Dinichthys tuberculatus (?) Newb. (rr) 


The last two specimens were identified by Dr Eastman. 


-LXVIIC®. There are but few outcrops on the hill to the south 
of Franklin Station, its slope being well mantled by the drift. 
However on the summit of the hill one mile south of the station 


is a ledge of thin bedded olive to light gray sandstone which 
splits into quite thin layers at the surface but thickens as the - 


unweathered part is reached. A small excavation has been 
made exposing four and a half feet of the ledge. There is an 
occasional fossil, fragments of Brachiopods and ? Cladochonus 
sp., which indicates that the top of this hill is in the Chemung 
formation. ; 

A section based upon barometric readings has been -con- 
structed from the level of Carrs creek at B! along the creek 
valley to C! near Franklin Station and then to the top of the hill 
south of the station. Without making any allowance for the 
dip which would increase rather than diminish the thickness of 
the rocks, it will be seen that from the top of the Oneonta red 
sandstone B? to the top of the hill C® south of Franklin Station 
there is a thickness of 547 feet. Or from the base of the railroad 
cut B*, two miles northwest of Maywood, which is in the Ghe- 
mung, to the top of C> south of Franklin Station there is a thick- 
ness of 485 feet. The top of the hill C5 south of Franklin Station 
is near the same elevation as the top of zone A® on the hill south 
of Maywood which was also referred to the Chemung, and it 
seems hardly probable that C5 extends to the top of the Chemung. 
This section along the N. Y. O. & W. railroad indicates that for 
Sidney township the Chemung formation has a thickness of more 
than 500 feet. 
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CO im aie prineipal aries is “Ouleout | pret Se ae cross as 
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way ie the Merrickville and North canes stations and two | 
e and one half miles southeast of Franklin Station. Before the 
ty excayation of the tunnel the railroad crossed the ridge by means ‘S.. 
_ of a “zig zag” which served as the name of the locality, This — 
ridge forms the divide between the head waters of the streams , ~ 


entering the Susquehanna river on the north, and tho-e flowing i 
into the Delaware river on the south. The floor of the tunnelis ° 
‘mies e 1764 feet A. T. at the southern end and it is 1636 feet in length. . 
___—‘«*‘The approach to the southern end shows about 40 feet of solid 
rock consisting of fairly massive and shaly sandstones alternat- | 
ing with arenaceous and argillaceous shales. The lower rocks 
are mainly of bluish gray sandstone, then at the middle of the 
_ cut are red shales and sandstones from 10 to 15 feet in thickness 
-and on top of these grayish to greenish and bluish sandstones . 
= and shales. To the south of the southern end of the tunnel and 
ive only a short distance north of the North Walton station large 
quantities of rock taken from it were dumped. Red shale ap- 
parently predominates, though there is a large amount of green- 
ish to bluish shale in which are numerous specimens of Lamelli- 
branch shells. In a rock slightly more irregular in texture 
plenty of fish scales and bones were found with which were as- ~ 
sociated Lingula and a few other shells. Archaecopteris and frag- 
ments of other plants were found in argillaceous shales on the 
dump and in the approach to the tunnel. The northern end of 
the tunnel is lower than the southern and in the approach it is all 
massive greenish gray sandstone of somewhat irregular bedding 


mne on the east side, Lingula associated with pl 
found in place, while in some of the greenish shales speci- 
mens of Liorhynchus occur. A little west of the highway and — 


re railroad is a quarry of coarse greenish gray flagstone in which 
; e some of the layers have a slightly pinkish tint. To the north: : 
we the tunnel is quite an extensive fill, the material for which 
< came from it, and when first visited about two months after the x 
a opening of the iunnel in 1891, there were plenty of large blocks 


iS 


: of red shale to be seen which contained numerous specimens | 
ae : ‘ ‘ot Lingula and other shells associated with the bones and — 
= = ‘scales of fish. When-visited in 1895, however, the fossiliferous 1a 
“—“ghatles taken from the tunnel and dumped at both the northern 
2 ‘and southern ends were so badly slacked by weathering that = 

collecting was very unsatisfactory. It is possible that deeper fr 
__ * blocks may ‘yet remain unweathered from which fair specimens 
et _might be obtained. The rocks from this tunnel. are probably 
Sain the lower part of the Catskill formation and affording quite 
an extensive fauna they become important from a paleontologi- 
cal standpoint. In fact quite a good many of the specimens 
came from red, argillaceous shales while the massive greenish 
gray sandstone below the red at the northern end of the tunnel 
resembles the coarse sandstones of the Catskill. The ichthyic re-— 
mains were studied by Dr C. R. Eastman of Harvard university, 
the well known authority in ichthyic paleontology who kindly 
prepared the interesting account of these fossils given at the =a 
close of this report. He identified Bothriolepis minor Newb. and ‘A 
Onchus sp. Eastman. 


XX XIII A’, The village’ of Franklin is located in the valley of 
Ouleout brook from 400 to 500 feet lower than the New York, 
Ontario and Western railroad tunnel between Merrickville and 
North Walton. A mile and a half below Franklin a brook enters 
the Ouleout from the south and a section was constructed 
from the Ouleout level to the top of the hill on the 
south between the Franklin Station and Merrickyille highway. ~ 
The rocks along the valley of Ouleout brook are very largely red 
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ee is about two miles Roan the cial and is, poate em 
"at about the top of the Oneonta formation. Loose along the 


taining large numbers of Crinoid segments. Unfortunately the 
- northern slope of the hill is generally deeply covered with drift 
and no exposures of these fossiliferous rocks were found. From 
ve loose blocks in the side of the hill the following species were 
2 collected: eee 


eet rirkorn chemungensis (Van.) Hall : (rr) 2 S 
‘2 Palaeoneilo constricta (Con.) Hall : (r) oe 
3 Nuculites cuneiformis Con. (trys 
4 Leptodesma sociale Hall : . (rr) — 
Ritpges 8S ies sp. ; Tae ery 
6 Camearotocchia sp. (rr) 
Zo 5 Ps 7 Pleurotomaria sp. (I= ae 
al 8 Tentaculites sp. . : (rr) 
: 9 Crinoid segments (aa) . = : 


Very abundant in some of the pieces. 


They belong, however, in the Chemung formation which was 
estimated by Darton to “have a thickness of about 300 feet ”% to 
the south of Franklin. At 590 feet above the top of the Oneonta 
red sandstone noted in the brook is a ledge of greenish gray 
sandstone somewhat unevenly bedded (A*) near the top of the 
hill which is some 55 feet higher, and on its surface are numerous 
blocks of red sandstone. No red rock was found in place, but 
as this hill barometrically is some 190 feet above the Merrick- — 
-_ yille station it seems probable that its upper part, including the — 


a Am. jour. science, 45: 207. 


S of the hill, which contain Srtasi dull small Crinoid segments. To 
_ the east of the road north of Merrickville at the above locality 
2 there is a ledge of this sandstone eight feet in thickness, and — 
about 25 feet higher on the highest point of the hill eae 
Er, OF coarser grained grayish sandstone. On the western side os 
the road at the head of the small brook and narrow valley and 80 
= feet lower is a ledge of finer gray sandstone some 15 fet ine 
thickness. 


73S XXX D2, One fourth mile south of Franklin village is a steep 
and rather high hill between the Ouleout and Handsome brook 7 
-_-yalleys known as Round Top. The lower part of the hill being ame 
: ~ somewhat covered only occasional outcrops of red and gray sand- ei ; 
stones and shales occur and at an altitude of 234 feet above the - s 2 
_ level of Ouleout brook is a stratum of breccia, eight inches or F 
‘so in thickness, above which is red sandstone. The red rocks 
continue to 332 feet where the last ledge of thin, red sandstone 
was seen. 10 feet higher is the bottom of D°, a zone composed 
of slightly greenish to grayish thin bedded and shaly sandstones 
which continues for about 45 feet to the top of the hill. Some 
of the layers contain fossils the most abundant being crinoid 
Segments but Atrypa reticularis (Lin.) Dal., several species of 
Lamellibranchs, and fragments of fish were also found. The 
top of this hill is clearly in the zone which is referred to the 
lower part of the Chemung in this report. The following species 
were found in the shaly sandstones of D3: 


~“ 


1 Atrypa reticularis (Lin.) Dal. (r) 
2 Sphenotus contractus Hall (2) (rr) . 
3 Grammysia elliptica Hall (rr) 
4 Edmondia cf. philipi Hall (e) 
5 #. cf. subovata Hall (rr) 


6 Goniophora subrecta Hall (rr) 
7 Prothyris cf. lanceolata Hall (rr) 


x a 
wih cs ; Cs 


CLASSIFICATION, ETC.'OF HAMILTON AND CHEMUNG SERIES 117 


° 


ae 8 Lyriopecten Sp. (rr) 
Poorly preserved specimen. 

9 Orthoceras sp. ~ (rr) 

B 10 Crinoid segments (c) 

2 11 Fish scale (rr) 

ee SECTION OF ROUND TOP HILL : 
7 XXX D 

: 387’ |———| Top of Round Top : 


45’ | D* Greenish to grayish sandstones. 
Chemung 
——_| First fossils 


Sa a Last red sandstone 


98° | D® Red and gray sandstone 


- 934’ |——-—_| Brescia layer 
Oneonta 


234’ ' D* Partly covered 
Red and gray sandstones and red shales 


0’ |———| Level of Ouleout creek 

Franklin township has occupied a rather conspicuous position 
in the geological literature of Delaware county since the an- 
nouncement of the discovery of fossils, by Mr J. M. Way, in 
rocks which up to that time had been considered to belong in 
the Catskill formation or old red sandstone as it was frequently 
termed. ‘This discovery was published in the latter part of 1862 
by both Prof. Hall and Col. Jewett. In the autumn of that year 
Prof. Hall examined the rocks of this region in company with 
Prof. Edward Orton and Mr Way and published an article on 
its geology® which contained “a_-section from the north side of 


a Canadian naturalist and geologist, Oct. 1862, 7: 377. 


e bones and teeth of fishes associated with: Brachiopod and 
- Lamellibranch shells. Among the shells Spirifer mesastrialis =e 
2 Hall Bids SE rigucdtios Ghereungonets Vanuxem Leaner che- ee 5 


stones » in which tonsils were not distinétly mentionens Te : 
a6 correlating these upper members of the section Prof. Hall said— = a 
they “ are always marked by characteristic fossils of the Chemung 
group” and that “having... personally examined the region in 
_ question, I do not hesitate ‘ say that we have in the fossil re- 
mains taken together the most unequivocal evidence of the occur: oy 
rence of the Chemung group in these localities.” Col. Jewett ee 
= ee reported that at Franklin he “found Mr J. M. Way, a gentleman > a 
who for years has been examining the rock and collecting the z 
+ fossils; and ... he has succeeded in investigating the whole 
strata of the neighborhood and collecting many fossils. With 
his assistance I was able to make a section from the Ouleout ; 

ereek to the top of a hill about three miles southwest of the tae 

village of Franklin, more than 800 feet in thickness," Jewett ae 

is 2 reported about 400 feet of red shale with some red sandstone — 2 
ees at the base of this section above which was greenish shales and - 
» gray sandstones extending to the top of the hill, the upper 350 
feet of which he reported as containing fossils of the Chemung = 
formation to which he referred these rocks stating that he be- — . 


lieved “that there is no old red sandstone (Catskill formation) — 
in this state.” cat 
dv es. eS SS eee eee SA 


a 15th an. rep’t regents on state cabinet of natural history, p. 198, 


ee 


> 


ius. BP 
a Darton, in considering the “stratigraphic relations of the 
- Oneonta and Chemung formations in eastern central New York, as 
= reported that “The fossiliferous Chemung shales overlying the 
- Oneonta formation south of Franklin have a thickness of about — 
800 feet and present the usual Chemung character. They grade ae 
_ upward through a series of flags, into hard, coarse, crossbedded Ba 
_ gray sandstones with intercalated red shale layers. ep 
| While in Franklin the writer called upon the widow of Me x 
Way who was killed in the civil war, and she informed him that 
= Round Top hill was one of his best localities for collecting speci- - iz 
re mens. Another place described to me by Mr E. P. Howe of Frank-- 
aa = : “lin, who was well acquainted with Mr Way, is on the western — 
: 

: 


2 
~~ 


oe side of Ouleout brook opposite the Franklin mills between £0 
¥ and 90 feet above the level of the creek. At this locality there o : 
is a ledge of reddish sandstone over thin, gray sandstone and ee 
Mr Howe thinks the fossils came from the red rock. There is 
no question but that this zone is in the upper part of the One- 
~onta formation. Mr Howe found in grayish sandstone, probably 
near the base of the Oneonta formation, a fine specimen of Arche- 


opteris jacksoni Dn, near the foot of the northern slope of the 


gene 


aN 


: ‘a Science, old series, Dec. 11, 1880, 1:20. 
pb Am. jour. sclence, 3d ser., 1893, 451207. 


of the village. This detect is in the upper part ote ae 
= aed oe Oneonta sandstone as is ae on west ati, map of Nove oa 


Hiedbe of thin bedded gray sandstone two feet thick ia : 
The rocks are then mostly covered for 88 feet when the _ 
i ‘ane of the Prime quarry is reached. However, about 15 feet 
_ below its base but farther to the east is a ledge of slightly red- 
canis dish sandstone. Perhaps the reddish color is due to weathering 
4 = and it may be considerably above the top of the Oneonta. The 
rocks are so well covered that on the lower slope of this hill the. 
line of division between the Oneonta and Chemung was not de- 
~ termined. The Prime quarry (A°) is on the hill about three 
ation quarters of a mile south of Treadwell and some 255 feet higher. 
In the wall of the quarry 18 feet of rocks are shown, the lower 5 
eight feet being fairly fine grained, greenish gray flagging store 
_ * which splits into flags from two to three inches in thickness. In 
- the debris of the quarry and loose on the hillside are numerous : 
blocks of stone containing large numbers of Crinoid segments. — ie 
' Such a layer filled with these segments occurs near the top of 
the sandstone. The upper five feet of the quarry is composed — 
mainly of greenish argillaceous shales in which are a few coarser 5 
layers containing numerous Crinoid segments. In addition to 
these a specimen’ of Tentaculites spiculus Hall (?) and another of » 
Orthonota (?) parvula Hall were found. The rocks forming thigi:- == 
quarry are considered to belong in the lower part of the Che- . 
mung. 42 feet above the top of the quarry is a five-foot ledge _, 
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“near the re of division between it and the Chemung as mapped : 
on the Geologic map of New York. On a loose block of greenish oa 
Chemung sandstone a good specimen of Schizodus chemungensis — = 
(Con.) Hall was found and in the red sandstone a good specimen — ee ‘ 
of a branching algoid plant. Toward the divide southeast of 
- West Meredith and 215 feet higher is a coarse, massive greenish B- 
‘sandstone which as represented on the Geologic map of New York | 3 
__ is probably in the Chemung. : 
When the sections of the rocks overlying the Oneonta sand- : 
stone at West Meredith, Treadwell and Franklin are compared ee 


with the synchronous deposits on the Susquehanna river at Bain- 


bridge and Afton, the far greater-amount of coarse grained sand- 
stone is at once noticed. The shales and somewhat calcareous, _ = 
fossiliferous layers of the Susquehanna valley Chemung seem to. _ rey 
; have largely disappeared and to have been replaced by these > & 


coarse sandstones. This change is still more marked to the east- 
ward in the drainage area of the Delaware river as will be seen 
in the description of that region. = 


Delaware valley 


To the south of Franklin and the western part of Meredith 
township the drainage is southerly into the Delaware river. On i 3 


a Am, jour, science, 3d ser., 45: 207. 


= need of fe Delhi Sta is a aeaali eects lake known = 
_ Spring lake or Robinson’s pond. This lake which is the source 
_ of one branch of Steel’s brook, a stream lined along the lower 
part of its course by steep hills, is well toward the top of the — 
highest hills and flows southeasterly and enters the Delaware 
____ river at Delhi. Just above the lake are thin bedded greenish 
is sandstones which have the finer lithologic structure of the ee 

Chemung rather than that of the coarse grained sandstones of a 
- the Catskill formation to the east of the Delaware river. Alter- _ ; 
nating with these sandstones there are thin, greenish, arenaceous 
shales similar to those of the Chemung formation. There ig 
also, below the highway, a ledge of thin bedded, faintly reddish 
sandstone which is apparently replacing the greenish gray, 
colored sandstones of the Chemung. This stratum if followed 
to the west probably changes to a typical Chemung sandstone, 
while to the southeast of the Delaware river it becomes a red 
sandstone with the lithologic appearance of those of the 
typical Catskill. This gradual merging of the structural char-. 
acters of the Chemung with those of the Catskill was clearly 
stated by Darton and shown in the figures illustrating his paper. 
He also says that the Chemung formation is “ overlain by several 
thousand feet of hard, coarse, crossbedded gray sandstones with 
intercalated red shales and gray flags into which they merge 
eastward and at the expense of which they expand westward. 
‘This merging was-studied with great care and it was found that 
stratigraphic continuity throughout is beyond question There 
is no overlap or wedging out of the beds either as a whole or 
singly but a gradual transition of coarse materials into fine 
‘materials. Lower and lower shaly beds are successively involved 
eastward till at a point about due south of Oneonta the lowest 
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“above ‘the bighray is a five-foot 


ledge of | 


Pe feet above the level of the lake. The scat is as follows: 


“SPRING LAKE SECTION 


Summit of hill on highway 


Covered 


3’ | Thin bedded sandstones to coarse,arenace- >) 


Spe ae ‘ | ous shales | 
ee “ Fossils 
x ea _ 24 | Green argillaceous shales est 
13’ | Red argillaceous shales 
20’ 
/ |———| Highway level 
20’ | Thin, greenish sandstones partly covered — e aa 


———| Level of Spring lake, 720 feet above Delhi 


This outcrop is a very interesting one for above a thin stratum 
of red, argillaceous shale, green shales occur and above these, 


“ 


a Am, jour, science, 3d ser., 45: 201-5. See fig. 1 on p. 204 and fig. 2, section B on p. 205 for a diagram- = 


matic representation of the merging of the structural conditions of the Chemung into those of the 
Catskill. 


ted ath Chemung Lamellibranche. The fauna is: 

gt’ Spirifer mesastrialis Hall 
_ 2 Orthonota (2) parvula Hall a 
aa 3 Ptychopteria sp. : = 
4 Leptodesma sp. 

a: Lyriopecten priamus Hall 


: This outcrop shows clearly enough the survival of a few 
species of the Chemung fauna, after the appearance of the lower 
red shales, on the return of the conditions under which the ae 
Chemung rocks were deposited. : 
Along the Delhi highway from Spring lake to the southeast. = 
FSR tue rocks are generally covered for some 155 feet so that it was ~ ye te 
not possible to decide upon the line between the Oneonta and | ae 
Chemung formations. However, one mile southeast of the lake — oe 
on the road just above the school house of district no. 10 in the -: S 
southwestern part of Meredith is an outcrop of 15 to 20 feet of 
red argillaceous shale which is evidently in the upper part of 
the Oneonta formation. It is probable that this ledge is near 
the top of the formation since on the other side of the divide. 
the massive greenish- sandstone to the southeast of West Mere- 
~ dith is only about 30 feet higher. As far as noticed, from the 
school house to Delhi the rocks when exposed are the reds and 
| grays of the Oneonta formation. This section has been studied 
by Mr William L. Fisher, and various other sections in the 
vicinity of Delhi and the reader interested in the geology of this 
valley is referred to the following account which he has prepared 


/ 


for this report. 


oe The township of Delhi, in which is located the county-seat of 

= Delaware county, is eeaaied very nearly in the center of the 
Es county, on both sides of the west branch of the Delaware river. 
s: As will be seen by referring to the map it contains within its bor- 
ders rocks of three different formations. The southern portion 
of the township is covered by the Catskill, the northwestern 
corner is crossed by a narrow belt of Chemung, while the north- 
ern part lies within the area of the Oneonta. 


er s just n 

nation is so much like that of the gi 
s seemed best to describe them together. The 
ind in this township are all of the Oneonta formation, e3 


= z 
all area in the southwestern corner which is Chemung. — 
is region the first section to be studied is that of Watauga ~ 
ls and Hall’s hill, represented graphically on section 65 E. 
Vatauga falls are located in a small glen about one mil 
heast of the village of Delhi, and are formed by Honest 
just before its junction with the Delaware river. The 


~ 


n in detail is-as follows: ae oS 
80 feet from the river level to the top of the water in the old __ 
nill pond. This is mostly covered except for a small exposure 
of massive sandstone just below the dam. a 
55 feet of very heavy, red Oneonta sandstone in layers from — 
hree to 10 feet thick forming the lowest fall. This rock con- — 
tains some worm trails, and on the surface of one of the layersis 


seen avery good specimen of ripple marking. 3 
: soekh feet, mostly covered, marks the short distance up the brook 
to the base of the second fall. Ser 
42 feet of very fine red shale forms the second fall. A careful 
_ search for fossils revealed nothing except one very good speci- — 
men of fucoid, a plant about one foot long and showing several 

_ branches. ae 

___ Immediately above this is the third fall of 88 feet, over a ledge 

‘the lower part of which is red shale, and the upper part the 

- heavy, red sandstone like the first fall. The surface of some of cf 

__ the shaly layers is sun-cracked, and in the sandstones there are _ 

- several large pot holes. This sandstone appears as a prominent 
ledge along both sides,of the glen, while the shales below it are 
nearly covered by the talus slope. Near the base of this sand- 

_ Stone and just above the road was found a small lenticular layer ‘ 

of a very soft, light gray shale. The layer was only afew feetin 
extent and about two inches thick, and in appearance and hard- 
ness much resembled soapstone. 
Above the top of this fall the rocks are covered for a distance 
of 490 feet, or until we approach the summit of the hill known 
as Round Top, which is just east of the Watauga falls glen. 
Near the top of this hill is a nine-foot ledge of red Oneonta ef 
sandstone showing the best example of ripple marking that has : 
been found anywhere in this region. A few hundred yards 
farther to the east is a four-foot ledge which seems to occupy | 
very nearly the same position as that just described, but which — 
is composed of gray sandstone instead of red. The sandstone | 
in this ledge is very thin bedded, the layers varying from one 
fourth to one inch in thickness and in some places they show 
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ath Peet Errore -brings us to a 15-foot ledge of coarse, th 
bedded gray sandstone on the hillside just in front of the ‘home 
Mr Elmer Hall. This ledge, like all the others on this hill, 
_ shows no fossils except occasional fragments of plant stems, but 
Sig lithologie character the rocks agree perfectly with the typical Fs 
Oneonta found in other portions of the county. i 


five feet of red sandstone. 
: 45 feet covered, five feet of gray sandstone, and 10 feet covered : 
ats brings us to the top of the hill, which is the highest point of Se 
- ground on the divide between Elk creek and Honest brook. ~ ie 
It will be noticed by referring to the Geologic map of New York ~— 
that Mr Darton claims a large island of Chemung rock covering 
the top of the hill between these two streams. The island as he © 
represents it should be about four miles long by one mile wide, 
and at least 200 feet in thickness. A very careful search failed | 2 
to reveal anything in the nature of Chemung as characterized 
_ either by its fossils or by its lithology. The rocks, as indicated 
3 by the section, being the coarse red and gray sandstone showing 


all the features of the typical Oneonta. 
- From this station a trip was made over onto the hill lying 
- _between the east and west branches of Honest brook where Dar- 
Ee ton claims another island of Chemung; somewhat smaller than 
the other, but yet about two miles in length. The work here - 
3 met with the same result as that on Hall’s hill, in that it proved — 
that the island of Chemung does not exist. The three small — 
E ledges which were found bear unmistakable evidence that the 
-_ rock is all of the Oneonta formation. 
a These islands, as well as the four others which Mr Darton 
= represents on his map, must have been placed here simply on 
a account of the altitude of the hills and the supposed stratigraphic 
position of the Chemung formation, and with no reference to the 
thinning out of this formation in the western part of the county, 
nor to its entire disappearance before it reaches Delhi. 
a The next section is the one called the Fish’s quarry section. 
3 It starts at the river near Mr D. L. Wight’s farm and extends to 
the top of the hill west of Meredith street in the northern end 
S of the village of Delhi. It will be noticed, by comparing this 
section with that of 65 E, that the rocks represented in this cor- 
respond in elevation to the 490 feet represented as covered be- 
tween the rocks in Watauga Falls and the lowest ledge on Round 
eee eMail sr ee i ee 


_a Geol, of N. Y. First district. 1843, p. 299, William Mather, 
G2 ol. of N. ¥. Third district, 1842, p. 187. Lardner Vanuxem, 


c yp. Ay Ss ee al these two ‘seccune which*are: 
ee apart, we can get a nearly continuous cxpOsUm: of 800 


pa 
‘The section is as follows: 
490 feet covered. This represents the small hill between thes! 
iver road and the Meredith road, which is partly of glacial — 
origin and in which the rocks are purely covered with Sends, = 
gravel and soil. 
-- 16 feet of red shales and gray sandstone in Fish’s new ee us 
In the red shales in the lower part of the quarry are found a 
«numerous sun cracks and some fucoidal markings. On one speci- — 4 
_ men is a part of a small Lamellibranch shell, but it is too poorly — 4 
preserved to admit of identification. It is a shell about one 
fourth inch in diameter shaped somewhat like a Nucuia, and the — 
surface is ornamented with several quite strongly marked, con- 
ae centric lines. Its position in the bright red Oneonta shales so 
far below the base of the Chemung gives it a peculiar interest; - 
_ and we can only hope that further search in the same region Mo 
may furnish more specimens from which the species may be — 
identified. The gray sandstone for which the quarry is worked 
and which is used both for flagging and for building stone, con- * 
: tains large numbers of fragments of plant stems.. In some of "2 
the layers the surface is almost entirely covered with these frag- | 
ments, varying’in length from one inch to one foot and in width 
from one line to several inches. Other layers have the surface  — 
curiously mottled with large, light gray, clay pebbles. > 

14 feet, covered. 

18 feet, heavy gray sandstone in the old quarry which is now 
abandoned. Here the sandstone is more massive than in the 
other quarry, and the plant fragments are more numerous and 
better preserved. 

20 feet, covered. 

Hight feet thin bedded, coarse Speioat gray sandstone. 

15 feet, covered. 

12 feet, red sandstone showing worm trails and fucoid mark- 
ings. 

18 feet, covered. 

10 feet, gray sandstone. One layer of this sandstone shows 
some very curious markings on its upper surface. They are 
rounded pittings varying from one fourth to one half inch in 
diameter, some of the largest being fully one fourth of an inch in 
depth. The opposite side of the layer, which is nearly one half 
inch in thickness, shows a small elevation corresponding to the 
hollow on the upper surface These markings covered quite a 
large area in this ledge, and what is probably the same layer 

was discovered later in a ledge on Van Dyke’s hill about one | 
fourth of a mile further east. 


HA ee ae here 
, gray one. “This: Tetige- shows very nicely 
1s crossbedded appearance, | called by ‘Vanuxem the 


one > half wiaba in Badass appear to dip in three or four diferent 
sy directions all in the same ledge. 
41 feet, covered, brings us to the top of the hill, and to the end 
e section. i 
‘om this point the top of this tidge of hills, between’ Woes a 
rook and Steele’s brook was followed as far as Meredith. Dar- 
ton claims this entire distance to be covered by Chemung, but. 
the most careful search failed to reveal a single Chemung fos-_. 
sil, and the only outcrops which appeared along the route were — 
five small ledges of typical Oneonta shales and sandstones. oY ae 
The top of the big round hill just west of the village of Mer- | 
edith is capped by a three-foot ledge of gray sandstone, which | 
is in lithologic character far removed from the fine grained — 
emp which the Geologic map of New York says should be 
_ found i in this region. ! 
_ Federal Hill, no. LX VA, is situated on the suothe ae side of | 

“the Delaware river, just above the village of Delhi. The sec- 
tion starts from the level of the river just above the dam, and 
runs in a nearly straight line to the place where the old wood 
ee: road crosses the top of the mountain at a point directly opposite 
the home of Mr William H. Fisher. The measurements for this 
& section were all taken with a Locke level, and so are more accu- 
_ rate than those of either of the others. 
% 
3 


_ The section in detail is: 
_-—s-: 121 feet, covered. 
84 :«feet, a conspicuous ledge of red shale capped by gray 
sandstone layers. This ledge is near the bottom of the hill, just 
behind the house owned by Mr Thomas Farrington, and the 
sharp contrast of color between the shales and sandstones makes 
| it a very striking feature of the landscape. 
ne 117 feet, covered. 
- 32 feet, red shales and red sandstone ledge. 
60 feet, covered. 
- 12 feet, gray sandstone ledge. This ledge contains also a 
small lenticle of soft, lumpy, gray shale, about four inches in 
thickness. 
53 feet, covered. 
Nine feet: thin bedded, coarse grained, gray Eifdst ore. 
33 feet, covered. 
10 feet, massive red sandstone. 
i 145 feet, covered. 
4 20 feet, gray sandstone. This ledge forms quite a conspicuous 


; 16 feet, massive red sandstone. This ae forms the om of 
ae “the hill at this point, although a little farther toward the south 
‘ig the mountain rises some 50 feet higher. 
rey is ‘It will be noticed, by referring to the maps, that the top of this . 

++ Section is very near to the line between the Oneonta and the ~ 
Catskill. However it seems best to regard the rocks here de- 
__ seribed as being entirely of the former formation, and to con- 
sider that this ledge of red sandstone is very nearly if not quite 

. the upper member of the Oneonta formation. This Oneonta-Cat- 
_ skill line can be only an arbitrary one as in this region the rocks 
are so nearly identical] in their lithologic characters as to be quite 
_ indistinguishable. a 


This same line of hills was crossed at three other places in ‘a 
this. vicinity, namely, at East Delhi about two miles farther 
Sige f ' toward the northeast, at Delhi village about one fourth of a . 
mile south, and at Scotch mountain three miles to the south, — 
_ . The sections show. such great similarity that it seems unneces- = 


sary to describe the other three fully. The rocks are all of 
_ the typical Oneonta, the shales being red and soft, while the 
coarse grained, gray sandstones in thin layers, and presenting 
the curious crossbedded appearance, belong, very certainly, to i 
- this formation. 
. Mr Darton claims a narrow belt of Chemung, as capping 
the hills on the eastern side of.the Delaware river in this region, 
and extending eastward into the adjoining counties. He says 
that the Chemung is “here represented by a heavy mass of - 
coarse, gray, crossbedded sandstones with flaggy layers. Its 
thickness averages about 250 feet.’ But as there are to be found 
‘no traces of Chemung fossils in this region; and as it is impos- 
sible to identify any considerable thickness of the gray sand- 
stone which does not show intercalated beds of red sandstone 
and shales, it seems better to consider that the Chemung has 
entirely disappeared, and to regard.the Catskill as lying directly 
upon the Oneonta. 
WILLIAM L. Fisnpr 


The rocks seen along the Delaware river across Delhi township 
are mostly red shales and sandstones with some gray or greenish 
gray rocks. They apparently belong in the Oneonta formation 
as they are represented on the Geologic map of New York. Col. 
Jewett stated that Mr Way collected Chemung fossils at Delhi? 


a 15th an. rep’t regents on Staté cabinet of natural history, 1862, p. 198. Also in Am. jour. science, 
2d ser., 24. 418, 
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ore a, of Delhi Fowathips are loose pieces of bluish shales oni 
ae some fossils as Liorhynchus, large and small Crinoid stems a: 
z an occasional other specimen. Some rather calcareous ‘pie 
~ contain very poorly preserved specimens of a large Sith T 
list is: . 
- * 1 Chonetes gestusls Hall 
; 2 Liorhynchus mesacostalis Hall 
8 Orthoceras sp. 


These loose pieces may be from ledges along this caper anda ty 
of Chemung age. They are hardly rounded enough to have been — : 
transported any considerable distance by water. Unfortunately, : 
the slopes of the steep hills lining this narrow valley are covered — 
by drift almost to their tops so that there is not much opportu- BES 
nity to hunt for these fossiliferous shales in place. On the a 
_ northern side of the brook near the western line of Delhi town- 
. ship, about 400 feet higher than the river road is a thin bedded, 
& - coarse grained grayish to greenish gray sandstone, (UX VB?) with — 
ss _. an exposure of 16 feet. In the field below these ledges are large f 
blocks of loose reddish sandstone. Then about 75 feet are cov-: 
ered when another ledge of thin bedded gray sandstone 29 feet 
- ~ thick is reached. Above for 45 feet it is apparently red shale 
mostly covered and this is capped by a ledge of gray sandstone 
some 25 feet in thickness. For the next 70 feet the rocks are 
covered, then a ledge of thin bedded, gray sandstone five feet 
fe thick occurs near the summit of the hill on which are numerous — 
| blocks of unworn red sandstone. The -rocks just described 
ee forming the upper part of this hill are ‘represented on the 
Geologic map of New York as in the Chemung formation but their 
texture and general lithologic appearance are similar to those of. 
the lower part of the Catskill formation in the eastern part of 
; Delaware county. This section may be represented by the fol-. 


ay 


lowing diagram: 
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| Gray sandstone 
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‘ a Spirifer 1 mucronatus Con, 


28. mesastrialis Hall 
3 Sphenotus contractus Hall 
4 Microdon saa A pes tenuistriatus Hall 


_ by soil, drift and gravel so that there is no ‘gpneethiee t 
_ amine the bed rocks. Higher in the hills are red and gray sat 
stones and shales. . | : 


LXV A. On the eastern side of the Delaware river to the north- k 
east of Delhi is a-steep hill known as Federal Hill. Along the 
‘Federal Hill road from the Delaware valley road nearly to its 
summit are frequent ledges of red sandstone and shales alter- : 
nating with grayish sandstones. Near the summit of the road 
is more of the gray sandstone below which the rocks are airchion i ‘ #e 
ingly red. In the field on the south side of the road, about 65 _ 4 
feet above the base of the coarse gray sandstone exposed on the aioe 
road near its summit, is the top of a ledge of thick, gray sand- — a 


stone. However, there is a zone of red between the top and 


bottom of this mass of gray sandstone. On the Geologic map of 
New York the Oneonta sandstone is represented well toward 


the summit of Federal Hill, which is apparently correct, but its 


top is mapped as capped by Chemung. 

On the hill south of the Delaware river in the western edge of 
Stamford township, opposite Bloomville, are quite thick ledges 
of sandstone near the boundary line between the Oneonta and 
Chemung formations as represented on the Geologic map of New 
York. First there are ledges of about 40 feet of greenish gray, 
coarse grained sandstone. In the lower part of these sandstones | 
are specimens of Rhodea pinnata Dn., which are common in one 
place. Succeeding the gray sandstones are those that are red- 
dish and thin bedded, at least 35 feet thick with a layer of gray 
sandstone about 20 feet above their base. Then the rocks are 


aos, coarse grained red sandstone with the same texture as the gray ° 
- sandstone. There are layers of breccia with clay pebbles, 

- slightly calcareous, but no fossils were found. There is so much 
~ red shale in this vicinity that the roads and fields are colored red 
“ ‘from it and it makes a fertile country. These outcrops south of 

; : ‘Almeda in Stamford township and along the clove road seem 


en oe and Bloomville on the Ulster and Delaware rail. 
ere is, ter apeat 80 feet from. the railroad, for most re 


é ie. head of the clove isa ake of soft red nate 10 feet in . thick. 


On the clove road and bank of the brook some 130 feet 


ee than the red shales are coarse, grayish, irregular bedded 


sandstones between red shales. The upper part of the ledge is 


to be in the Oneonta sandstone. 


Roxbury 


- ‘To the east of Stamford township and the upper valley of the 
~ Delaware river is Roxbury, the most eastern township of Dela- 


ware county. It is crossed from the north to the south by the 
east or Pepacton branch of the Delaware river which is’ lined 
on both sides by steep hills or mountains. On the Geologic map 


of New York the river valley and the lower slopes of the hills are 
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~ matically i in another part of this report; but it is of sufficient’ im- ‘ 
portance to merit a more detailed description. From the bridge. 


; Geologic map of New York the line of separation between the 
Ae Oneonta sandstone and Chemung formation is represented as | 
~ erossing the road at this fork. From this fork to the summit of 


the hill on the road is barometrically 880 feet, and along the — 


__ highway there are numerous outcrops of red sandstone and shale” 
alternating with gray sandstone; also layers of breccia both red 


and greenish gray in color containing fragments of fish bones. 
On the hill south of the highway and 70 feet above the road 
summit are ledges of gray and red thin bedded sandstones some 


_of which have very much crossbedded structure. On the Geologic 


map of New York the rocks from the Bloomville-Hobart fork 
up to the summit and down the western divide are colored as 
in the Chemung, while the base of the Catskill is represented 
near the top of the high hill south of the road summit. This 
would give at least a thickness of 900 feet for the Chemung on 
this hill. In this section it is difficult to recognize any of the 
characters of the Chemung of the western part of Delaware 
county and apparently, about the same lithologic characters ex- 
tend from the Oneonta sandstone along the river valley to the 
top of the high hill, and it seems to the writer that the conditions 
under which the Catskill was deposited have about replaced 


- those of the Chemung. 


level over the east branch of the Delaware at Hubbell corners _ 
_ for some 73 feet the rocks are covered; but where the road forks — ss 
: » for Hobart and Bloomville, and lower toward the rook there is 
ae an outcrop (D*) of 27 feet of red argillaceous shale. On the a 


x 
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fo 


ts eastward enn the Susquehanna valley. The term Cats 
I formation, however, is a cqnrenaats name for the great mass 


“prevent ae oe 
; The: steep hill to the southeast of Roxbury teenie the divide ee 

. between the Batavia kill and the east branch-of the Delaware — 
was crossed. The section is along the first east road south of Rox- 
a a which follows a small brook at the northern end of Whortle- 

_ bury mountain. 
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SECTION SOUTHEAST OF ROXBURY ae 
rst Os a 
465’ |———| Red shales on summit of road ey 

: | 725’ Block of red shale on road nae 


ae % 
‘) > 595’ | 170’ | Covered me 
| NSS Ree a Red and gray sandstones and shales x: 


Partly covered 
4 


Mostly covered 
£15*.'| 380’ | Cs 
Greenish gray coarse sandstone 
——— i and reddish sandstone 
115’ | O* Covered 
Level of river road, perhaps 50 feet above the river 


i) ee 


The lowest ledge in the above section (C2) shows large blocks 
of coarse, greenish gray and red sandstone some of which are 


oWi ey on ‘the main Roxbury road about 40 feet below th 


cat 


Riis: this and Mdeciie its aes is ane a tse ee 
_As is seen from the above section in the upper 270 feet of the 
hill red shales and sandstones apparently predominate. : 

Through the pass between Roxbury and Grand Gorge the 
coarse greenish gray sandstones, and red shales and sandstones 
of the Oneonta formation are well shown. : 

On the hill about one mile north of Grand Gore (formerly a 
_ Moresyille) on the northern side of the Bear kill in the southern 
part of Gilboa township, is the following section in the Oneonta 
_ sandstone. 


SECTION NORTH OF GRAND GORGE 


LXIV B 


320’ (———| Top of hill 


85’ | B* Gray coarse bedded sandstones forming a massive 
ledge 10 feet thick at the base 


ee id 20’ | B® Covered _ 4 


40’ | B? Thin bedded grayish sandstone, irregularly bed- 
ded and forms massive ledge 


995’ | Bt Gray sandstones and shales alternating with red 
to creek level. Partly covered 


____—| Level of the Bear kill 


limits of the Oneonta formation seems s to be about their atratia * 
agate BoSineE . : 


ete - CHARLOTTE VALLEY SECTION a 
: The Charlotte river rises in the northwestern part of Summit Se 
| _township, Schoharie co., and flows generally in a southwest- ; 

erly direction across the northern part of Delaware co., enter- 

ing the Susquehanna river at Emmons, above Oneonta. To the 
at i ~ north of the river is a steep range of hills across the southeastern 
2 _ part of Otsego co. separating its valley from that of © 


- ._ Schenevus creek, while to the south is a wider divide between 
the Charlotte and Delaware river valleys. The rocks along the “e ‘ 
immediate river valley belong mainly in the Ithaca formation _ a 
while part of the steep hill to the north is capped by the Oneonta 
formation which forms, very largely, the northern slope of the ~ of 
hill on the south. : 3 ee 


Davenport 

Davenport is one of the northern tier of townships in Dela-_ 
ware co. bounded on the north by Maryland and Oneonta . 
township of Otsego co., and on the west by Franklin. The 
Charlotte river crosses the township from its eastern border 
nearly to its western line and receives a number of branches; 
the larger ones from the south. The slopes of the hills are 
pretty well mantled with drift, and no very extensive sections 
were discovered during the hasty examination which it was pos- 
sible to give the township. In general, however, it was deter- . 
mined that along the river valley the rocks belong in the Ithaca 
formation; while the upper part of the steep hill to the north 
along the Davenport-Maryland township line is capped by the 
Oneonta which extends considerably farther northeast than is 
represented on the Geologic map of New York. 


I Sigrth ae of the river, about three fourths of a mile none 
see Davenport, almost opposite the mouth of Middle brook, vi 
1d nearly 70 feet above the river road are ledges of. bluish | é 
es (LXXII A’) in the Ithaca formation from which the follow- Sy 
¢ four species were obtained as the result of a few minutes aE 


a Eeseriorts boydi (Con.) Hall : (a) 
2 Chonetes setigera Hall er a Pca 


ae "the highway, there is an exposure of 15 feet of bluish shales and 


4 ; At dstone (LXXIIB?). The rocks belong in the Ithaca formation; 


. 3 Camarotoechia stevensi (Hall) H. & C. (?) (rr) Be 
Imperfectly preserved. ; : Pa 
___-& Phacops rana (Green) Hall . oh Marte) ae 
‘ ‘a One fourth of a mile northeast of Fergusonville, by the side of ie 
2 ‘ i 


- _ but are not very fossiliferous. Specimens of Liorhynchus mesacos- a 
_ talis Hall and Microdon (Cypricardella) gregarius Hall were Nee : 
obtained. | 


_ Along a small brook, a northern branch of Middle brook, in the ~ 
northeastern corner of Kortright township about three miles 


a by 


a Southeast of Davenport, are bluish shaly panitenee (XXXITA% 
a containing fossils. Those found were: 

Be 1 Spirifer mesastrialis (Hall) (c) 
= 28. mucronatus (Con.) Bill. (c) 
| 3 Tropidoleptus carinatus (Con.) Hall (rr) 


The outcrop is perhaps one half mile above the valley road 
along Middle brook and the rocks are in the Ithaca formation. 
__ The hill to the north of Middle brook in the northeastern corner 
2 of Kortright and southeastern corner of Davenport was ex- 
: amined, some 385 feet higher, near its summit and the general 
elevation of the highest land of that region. Toward the upper 


n ‘ PAOf Davenport and he has kindly contributed the following notes: | 7 


Ag found sontohns uannciats catskillensis (van) Hall, whi 
k aeerentie came from one of the precussl layers. On the surfac : 


"capped. the hill, but none was found in place. Mr Fisher nae : 
given some time to the study of the geology of the southern parte * 


The townships of Davenport and Harpersfield form the extreme hg 
northeastern portion of Delaware county. The country is hilly, — if c 
but the hills are neither so high nor so steep as those in the more _ 
central and eastern part of the county. They are drained by the - a 
_ Charlotte river and its branches, the river itself being a tributary © 
of the Susquehanna. me 
The low ground in the valley of the Charlotte, and the bases of | 100: 
the hills on either side of it, are made up of rocks of the Ithaca ~ 
formation. The tops of the hills are capped with the heavy — 
- sandstones of the Oneonta formation. ae 
The lower part of the valley, between West Davenport and 
Davenport Center, was searched pretty carefully, but very few 
exposures of rock in place were found. The country is very 
largely covered with drift and soil, so that even the deeper cuts 
_ along the line of the Cooperstown and Charlotte Valley railroad 
expose only thick beds of sand and coarse gravel. The loose stones 
found along the roadsides and in the bed of the creek, which 
are, greenish gray shales and soft gray or brown sandstone, are 
very fossiliferous, and from these loose pieces the following Ithaca 7 
fossils were collected. 
1 Nucula corbuliformis Hall 
2 Nuculites oblongatus (Con.) Hall 
3 Palaeoneilo plana Hall 
4 Palaeoneilo emarginata (Con.) Hall 
5 Palaeoneilo muta Hall 
6 Palaeoneilo maxima (Con.) Hall 
7 Microdon (Cypricardella) bellistriatus Con. 
8 Microdon (Cypricardella) gregarius Hall 
9 Macrodon hamiitoniae (?) Hall 
10 
AL 
12 
18 


eer, 


Modiomorpha mytiloides Con. 
Grammysia sp. 

Paracyclas lirata (Con.) Hall 
Glyptodesma ercctum (Con.) Hall 


tava tullius Hall Pte ae AM Bei, 1) 
) ce medialis Hall os ‘ 
onetes coronata Con. 
22 Tropidoleptus carinatus Hall 
23 Camarotoechia contracta (Hall) H. & C. aa 
24 Crinoid segments . ie re 
- On the north side of the river the only exposure that was found — 
was one ledge of coarse gray sandstone, 17 feet in thickness, near 3 
the top of the hill about one mile east of Davenport Center. Tv 
_ this ledge the sandstone is thin bedded, somewhat diagonally . 
_ stratified and presents all the features of the typical Oneonta, 
_ which is certainly found on the higher part of this ridge of hills. 
On the south side of the river the results were a little more 
satisfactory. Near West Davenport, in a small depression by 
____ the roadside, were found some large angular blocks of a soft gray 
sandstone containing a few fragments of shells. On the hillside, — 
~ about half way between West Davenport and Davenport Center, 
isa long low ledge of coarse gray sandstone. This ledge, which ~ 
is 15 feet in thickness and is situated about 70 or 80 feet above 
the bed of the river, runs along the face of the hill for a consider- 
_ able distance. No fossils whatever were found in this rock, 
_ which fact, together with its lithologic character, a very coarse, 
thin bedded, gray sandstone, leads to its classification under the ee 
Oneonta formation. From the position of this ledge so near the 
bottom of the hill, it would seem very probable that it marks the 
line between the Oneonta and the softer rock of the Ithaca, which 
has all been worn away and covered by drift. 
In the upper part of a small brook which flows into the 
Charlotte about one half mile below Davenport Center, is an ex- 
posure of about 30 feet of heavy red sandstone. This rock 
forms a series of low falls in the brook just below an old mill 
dam. This exposure, both from the character and color of the 
rock, and from its position near.the upper part of the hill is very 


certainly Oneonta. | 
WivuraM LL. FisHpr 


Worcester — 
Worcester is the southeastern township of Otsego co., with 
Maryland on the west, Westford and Decatur on the north, Sum- 
mit township of Schoharie county on the east, and Harpersfield 


z Penh we : 
township of Delaware county on the south fro1 7 
‘separated by the Charlotte river. The Schenevus creek ¢ 
Gethe northern part forming a narrow valley lined by steep 
ee and in the’ southern part is the broader valley of the Charl 
river which receives a number of tributaries from the nort 
_ Separating the two valleys is a steep and high ridge which e 
Le tends southwesterly across the southern part of Maryland an 
ye the northern part of Davenport and into the eastern part of | 
ee Oneonta and southern part of Milford nearly to the junction of 
. . the Charlotte and Susquehanna rivers. The upper part of this ‘ 
. " high ridge from its southwesterh end northeasterly into the 
western part of Worcester is composed of the massive greenish — 
ae no pray sandstones of the Oneonta formation. This was so repre- — pe 
me z: ‘sented on the geologic map published in part 1 of this report; ‘ 
a - while on the Geologic map of New York the Oneonta formation 
. ‘was mapped as occurring only near the summit of the ridge 
Eh: which it followed for about four miles along the Millford-Oneonta aa 
and Maryland-Davenport township lines into the western part | oe 
_of the last two townships. There are conspicuous exposures of __ 
the massive Oneonta sandstone on. the hill south of Schenevus 
in the southern part of Maryland which were briefly described 
in the former report®. On the hill to the east of the schoolhouse : 
are heavy ledges of the greenish gray sandstone which form 
typical outcrops of the Oneonta sandstone and there are fre- 

. quent outcrops of it along this hill to the east. By the high- 
way a little over two miles southeast of Schenevus, red. sand- 
stones are exposed below the gray sandstones. This locality is 
near, the Maryland-Worcester line and about 100 feet higher 
than the base of the Oneonta sandstone at XXII I‘, on the hill 
south of Schenevus. The Oneonta sandstone extends along the 
ridge for rather more than a mile into Worcester township, being. 


last seen on the high point near the first road which turns to the 
south. 


XXVIA%. On the top of the steep hill one and one half miles 
south of Worcester and 800 feet above the railroad station at 


a@ 15th an. rep’t N. Y. state geologist, p. 268, 22 I4, 


eon: il PPamorginkio (Con.) Hall (2?) 
‘od pacyerionedclg) gregarius Hall 


| Hamilton ey "The erautas rocks extend above. the high: 
z ety corners where one road turns to the southwest and crosses 
. ~ Schenevus creek nearly two miles below the village. It was not 

determined whether this zone was about at the top of the Hamil- ss 
ton or not but it is certain that there are over 400 feet of Hamil- “i 
ton rocks in the steep hill south of Schenevus creek at Worcester. — se 
3 In the few minutes spent in collecting at A? the following species Aes 
~ were obtained: . 


1 Spirifer mucronatus (Con.) Bill. | (r) ee 

28. ~~ granosus (Con.) H. & C. (rr) oe 

_ 3 Tropidoleptus carinatus (Con.) Bill. (a) 8s 

ee 4 Athyris spiriferoides (Eaton) Hall (rr), ee 

_——s«#88: Oraniella hamiltoniae (Hall) H. & C. (?) (rr) : 
«6 ~Nueula bellastriata (Con.) Hall () 
7 Palaeoneilo constricta (Con.) Hall (rr) 
Sar. maxima (Con.) Hall (rr) 


That there was not the opportunity to make a thorough col- 
lection from the Hamilton rocks of this hillside is a matter of 
regret for it is apparently an excellent locality at which to obtain 
a characteristic fauna of the upper part of this formation. The 
general outline of the section may be represented by the follow- 
ing diagram: 


_ Partly soe 
' Sherburne 


Partly covered 


‘2 410’ A? Hamilton 


5 0’ aie R. R. level at Worcester 


~ On the hill south of Schenevus creek two and one half miles 
i s aont east of Worcester and 700 feet above the creek level isa | 
thin, rather coarse grained sandstone quarry (26B}. A single ager) r 
specimen of an imperfectly preserved Lamellibranch shell was 
found belonging either to the genus Actimopteria or Liopteria. — 4g 
‘Still higher in the field are more argillaceous, non-fossiliferous — . i 
i : shales and more argillaceous sandstones which together with the — 
E: Me sandstones of the quarry belong in the Sherburne formation. 
The line of division between the Hamilton and Sherburne forma-_ 
tions may be followed along the side of the steep hill south of 
‘Schenevus creek nearly to the schoolhouse at the four corners — 
eh in district no. 15, toward the head of Multer creek‘, nearly two 
. miles southwest of East Worcester. Then the line turns nearly 
a to the south and follows the hill on the western side of Multer 
ereék through Center valley, crossing it near the center of school 
district no. 18. The line next runs to the horth and then south 
across the ridge east of Multer creek, makes a loop on the hill to 


a No name was found on the maps for the largest tributuary of the Charlotte river from the 
; north between South Worcester and Charlotteville and the name Multer creek is proposed for it om 
ek account of the presence of several families of that name in the lower part of its valley. 


; 
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s the north of Charlotteville in Summit township, Schoharie co., < 
_ and crosses to the south side of the Charlotte river a little below 
a the village and then continues along the side of the hill on the 


south side of the river northeasterly toward Summit village. 


XXVIB?. Along the highway in the upper part of Multer creek, 

_ district no. 15, about two miles southwest of East Worcester are 
blue argillaceous shales containing Hamilton fossils and the 
rocks belong in that formation. This exposure is only a short 
distance above the road corners and the schoolhouse. The fol- 


ie: 
es 
, 
io: 
i 


Bs lowing species were collected: 
% 1 Tropidoleptus carinatus (Con.) Hall (a) 
e 2 Vitulina pustulosa Hall . (c) 
Z 3 Spirifer mucronatus (Con.) Bill. (r) 
4 Nucula corbuliformis Hall (¢) 
5 Nuculites triqueter Con. (r) 
. 6 Macrodon hamiltoniae Hall (rr) 
‘ XXVIB?. On top of a high hill three fourths of a mile south of 


East Worcester are blue argillaceous shales in the upper part 
of the Hamilton formation. This locality is about one and one 
half miles northeast of B? and approximately 240 feet higher. 


The fossils are as follows: 


1 Spirifer granosus (Con.) H. & ©, (rr) 
28. mucronatus (Con.) Bill. (rr) 
3 8. tullius Hall (?) (rr) 
4 Vitulina pustulosa Hall (r) 
5 Tropidoleptus carinatus (Con.) Hall (c) 
6 Nuculites triqueter Con. (rr) 
7 Hyolithes aclis Hall (rr) 


XXVIB‘. On the highway leading into East Worcester, 85 
feet below B*, is a fair exposure of the blue argillaceous shales 
of the Hamilton which are quite fossiliferous, the following 
species having been collected during a few moments’ search: 

1 Spirifer mucronatus (Con.) Bill. (c) 

2 Tropidoleptus carinatus (Con.) Bill. Aiea tie (c) 

8 Chonetes coronata (Con.) Hall (c) , 


& >. = ah ee 
eae 
Va 


= 


an covered by soil. 


ae Kor, 


‘ “more arenaceous as it is traced eee and forms an ‘flags 


_ Fossils are rare although the few found indicate the lower Ithaca © 


formation. to which, perhaps, these rocks should be referred 
rather than to the Sherburne. The list is: 


ae cee 1 Spirifer mucronatus (Con.) Bill. (r) i 
Beene 8. _mesastrialis Hall (?) re (rr) < 
i Broken and imperfectly preserved. 
8 Tropidoleptus carinatus (Con.) Hall ’ S@raa 
4 Lamellibranch shell (rr) 


5 Fragments of wood 


XXVIC*. With the exception of some rather steep cliffs towed 
aBpott Worcester the hill on the north side of the Charlotte river 
between South Worcester and the Multer valley is largely 


cester near the top of the hill 450 feet above the river road are 
loose, unfossiliferous, shaly sandstones, and some about in place 


that contain Ithaca fossils, as follows: > 
1 Spirifer mesastrialis Hall (?) (rr) 
Very imperfectly preserved. 
2 Microdon (Cypricardella) gregarius Hall (s) 
3 Palaeoneilo plana Hall (rr) 


_ On the lower part of the steep hill about 90 feet above the 
highway nearer South Worcester is quite a prominent ledge of 
bluish shales. There are a few fossils, Tropidoleptus carinatus 
- (Con.) Hall being the most abundant. This looks like the transi- 
tion zone from the Sherburne to ne Ithaca formation. About 


Rather more than one mile east of South Wor- - 


a 


Seis. and Worcester. About 107 feet above the level ‘ 


a Palin as follows: 


eee: ieee, 1 Spirifer mucronatus (Con.) Bill. 


38  — tullus Hall ey 


coe S & granulosus (Con.) H. & C. (2) (rr) 
Very poorly preserved. oon Peek ht 
4 Tropidoleptus carinatus (Con.) Hall (ty 
5 Leda rostellata (Con.) Hall | oS ein 
6 Schizodus appressus (con.) Hall. (rr) - ert 
7 Chonetes setigera Hall “A Gregan 
8 Palaconeilo mawima (Con.) Hall (ct) eee 
9 Nucula bellistriata (Con.) Hall - (hae 
10 Nucula corbuliformis Hall (rr) 


11 Nuculites oblongatus Con. 

About 50 feet higher is the Aaron Silvernaile quarry (D8) 
- where some eight or nine feet of blue, flagging stone is shown. 
E The sandstone splits into layers from one and one half to four 
 4nches in thickness and the quarry has been worked to a consider- 
able extent for flagging stone. Above the sandstone are shaly 
layers in which fossils are fairly common. The species listed 
below were collected on the dump heap of the quarry: 


1 Spirifer tullius Hall (a) - 

Abundant in thin layers. : - 
2 8. mucronatus (Con.) Bill. (0): 
3 8. Tere areata (rr) 


Very poorly: preserved; perhaps S. granulosus (Con.) H. & C. 


i 


aye SAS MS ea 7 oe ee 
ex ; 


. ae a s quarry ne s referred wo the = an 


SECTION OF HILL Ao SILVERNAILE QUARRY 


——-—| Top of hill pe nes vit ; 
Sherburne (?) 


t 


D* Covered 


D® Silvernaile quarry 


Hamilton 


i 107 ———| D? Shales with Hamilton fossils pa v : ss 


4. | 107’ | D2 Covered 


See ay ee ee 


i 


10" |———| Level of road in valley 
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PLANOLITES. Abbie: 1873, Proc. Roy Soc, Bates P. 289 é 
% Planolites clarkii nov. sp. f nt ap 


im | Horizontal, tortuous, and undulating burrows or tracks which 4 

. are simple, rounded furrows of about equal width throughout — 
‘their length. One undulating track is 26 cm in length and : 

at mm in breadth; while some of the very tortuous ones are. én 


; x a In the better preserved portions of some of the trail ee : 
_ however, are somewhat imperfect transverse parallel furrows and 
ridges, one specimen having 18 in the space of lem. The ridges 
_ are broader than the furrows, varying from one half to three 
fourths of a mm in width. These furrows and ridges apparently 
Tepresent the segments of the worm. Other portions of the bur- 
-__— rows ‘are filled with cylinders of arenaceous material, not f 
especially different from the matrix, which have a smooth surface 
_and show no structure. This filling is probably the sand that was ae 
passed through the alimentary canal of the worm, although it ie : 
___ is possible that they are simply casts of trails as have been de- MA 
Se scribed by Nathorst. As far as noted these burrows were all in: 
the lamination planes of flagstone strata. 
: These tracks somewhat resemble Gyrichnites gaspensis White- e 
aves? from the Lower Devonian (Gaspé sandstones) of Gaspé Bay, 
Quebec, but they are much smaller and not marked by the con- 
spicuous grooves of that species. 
A specimen was submitted to Prof. Whiteaves who wrote as 
follows: “Your specimen shows parts of the arenaceous filling 
of the burrow or mold, if it is an annelid track, and clearly differs 
from the Gaspé species of Gyrichnites, as you say, by its much 
smaller size. In your specimen, also, there seems to be somewhat 
greater rigidity, and a closer disposition of the transverse annu- ; 


lations. 
It is not at all easy to make up one’s mind as to whether your 


f tracks should be regarded as referable to Planolites or to Gyrich- 
i nites. For, although the convex filling of your specimen is no 


aTrans. roy. soc. Canada, sec. IV, 1882, p. 109, pl’s XI, XII. 


aioe type different foe either that genus or Planolites” ' : 
the In regard to the transverse markings it is to be remembered . 
that Planolites annularis Walcott from the Cambrian of Waste < 
: ton. os A a “ shows numerous annulations.”¢ ; i 

page he specimens might also be compared with Protoscolex one x 
‘ulrieh; ;> but that species has much shorter and slenderer tracks a 

with: much narrower segments. 
__ Locality: Silvernaile quarry, Worcester township, four miles. 
“south of East Worcester and. one ‘and one half miles north of 
_ Charlotteville. ee 
_ Geological horizon: Near top of Hamilton formation. 


“4 


<a 
XXVIE?. On the valley road toward East Worcester and about = 
eA SP one half mile north of the “ First baptist church of Summit” are 
ee : “Dluish, argillaceous shales containing plenty of fossils. : i 
‘i This is a typical exposure of the soft Hamilton shales and the @ 
following fossils were found: ar 
1 Spirifer tullius Hall (rr) “oe 
2 Chonetes setigera Hall a 
‘ 3 (2) Centronelia impressa Hall (ce) | 
Imperfectly preserved and difficult to identify. 

4 Nucula bellistriata (Con.) Hall (a} 

Small form. : 

5 Modiomorpha sp. (rr) 

6 Leptodesma sp. ATE) 

7 Liopteria dekayi Hall (rr) 

8 Murchisonia micula Hall (2) (rr). 
9 Tentaculites bellulus Hall (oc) com 

10 Crinoid segments (c) 


| ‘Sapa 0 eercnecere  ee EN EE C  ool en Dt 
a See 10 an, rep’t U.S. geol. surv., p. 602, and pl. 60, fig. 5. 
d Jour. Cincinnati soc. nat. hist., 1878. 1: 90, pl. 4, fig. 1. 
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Ds 4 Summit » 
‘Summit which is one of the western tier of townships in Scho- — 
harie co, lies directly east of Worcester. The central part 
of it is an elevated plateau while in the western part are the 
- upper valley and headwaters of the Charlotte river; in the northern 
_. part streams rise that flow northerly into the Cobleskill and in the 
- eastern part streams that flow easterly into the Schoharie river. 
As has already been mentioned the line of division between the 
Hamilton and Sherburne formations crosses the Charlotte river 
near Charlotteville and follows the northern slope of the valley 
northeasterly to within, perhaps, one mile of Summit. Then it 
aA runs southeasterly along the Westkill into the northern part of 
_ Jefferson township where it crosses the stream and then turns 
northerly along the eastern side of the valley and around the 
-- high land east of Summit when it turns easterly and follows the 
northern slope of the hill south of Panther creek across the 
- southern part of Fulton township into the Schoharie river region. 
bs XXVIX. To the south of Charlotteville and the Charlotte river 
isa steep hill rising nearly 600 feet above the level of the river, 
7 and in the banks below the dam at Charlotteville are blue flagging 
~ . stones (X31) forming a ledge some eight feét thick. . There are 
| some layers containing plant stems and a few pebbles, and some 
partings of blue shale. The dip is about 1° S60° W. Along 
the banks of the river are plenty of loose stone containing Ham- 
jlton fossils in abundance and the bed rocks resemble the flagging 
stones of the upper part of the Hamilton in the southwestern 
part of Albany co., to which formation this zone is referred. 

For 400 feet above the river the hillside is covered when a ° 
ledge of massive bluish gray sandstone (X8) is reached southeast 
of Charlotteville. The stone splits into thin flags, in places is 
somewhat crossbedded and about five feet are shown. No fossils 
were found and it is apparently in the Sherburne formation. 

On the top of the hill southeast of Charlotteville 12 feet higher 
than X3, and near the Summit-Jefferson township line is a ledge 
of thin, bluish sandstone to arenaceous shale (X*) containing fos- 
sils, specially Actinopter ia boydi (Con.) Hall. The complete list is: 

1 Actinopteria boydi (Con.) Hall (c) 

2 Palaconeilo emarginata (Con.) Hall var. (rr) 

3 Grammysia (Sphenomya) cuneata Hall (2) (rr) 


Er 
iy 
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SECTION OF HILL SOUTH OF CHARLOTTEVILLE 
XXVI X 


Top of hill 


Sandstone and shales on road 


eh 537’ ae ae Bluish fossiliferous shales. Ithaca 


ae 122’ | X4 Covered ; ay 
a aS 
: : 208 5’ | X® Bluish gray sandstone. ‘i 
SONS Sherburne (?) + 
eer 40%. __ , a 
~ hy 
Pa 402’ | X? Covered 

i ! 


8’ | X* Sandstone. Hamilton (2) 


0’ |———| Charlotte river level 
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‘To re east at the hill described above, is the former namlBeBe it 
Morseville in the northern part of Jefferson township on the i 
highway from Summit to Jefferson. On the hill east of Morse- Ne 
ville is coarse grained, massive sandstone very similar in general | ve 
appearance to the heavy sandstone seen at the base of the One- ‘ ie 

onta sandstone along the valleys of the Susquehanna river and — i 
Schenevus creek, Farther south on the hill about two and one 
third miles west of north of Jefferson village and some 225 feet 
higher are massive deposits of this coarse grained sandstone 

3 (XXVIT A?). As far as the color and lithologic appearance of this ts 

~Z stone are concerned it would be difficult to distinguish it from 

; typical exposures of the Oneonta sandstone in Otsego and Dela- ' . 

ware counties. These ledges, however, are not considered to be Ay 

; stratigraphically as high as the base of the Oneonta sandstone in 


i ¢ the Susquehanna valley; but it is thought that similar lithologie 
; conditions appear at a lower horizon in rocks which are synchro- 
fi nous with the upper part of the Ithaca formation of Otsego 


co. Itis believed the record of the observations across Schoharie 
co. will show that the conditions under which the Oneonta sand- 
stone was deposited in Chenango, Otsego and Delaware counties 

; occurred earlier and earlier as the formation is followed to the 
eastward till the Ithaca formation finally merged into the . 
Oneonta. The change seems to have been about the same as the 
one described in Delaware county where the Chemung formation 
merges into the Catskill. 

XX VII Cl. About one and one fourth miles north of Morseville 
and two and one third miles southwest of Summit village in the 
southern part of Summit township is a conspicuous mound or 
circular hill. Its top is approximately 170 feet higher than the 
four corners at Summit and it is a conspicuous landmark when 
seen from the high land to the east of Summit as well as from 
other localities in Summit and Jefferson townships. The rocks 
are pretty well covered on the mound,’ but there are some ex- 
posures of shales and shaly sandstones; while the slope is quite 
well covered with loose pieces that evidently came out of the hill. 
Spirifer mesastrialis Hall with a few other species are found and 


Summit lake is a prominent somewhat circular hill which may be 


oe galled Summit hill. From its summit a magnificent view in several © 


: directions 3 may be had. To the south are the western Catskills of 


Delaware CO.; to the southwest is the upper valley of the ~ 
Charlotte river with its maze of hills and to the north and north- — 
~~ east is the valley of the Cobleskill lined by its steep hills. From 
this commanding position a clear idea of the irregular surface 


, earved out of this plateau by the streams may be obtained. On 
the highway where the descent begins toward the Cobleskill at 
Richmondville are bluish arenaceous shales containing an abun- 

‘dent Hamilton fauna. From the highway a section was con- 
structed along the quarry road up the southern side of the hill. 
The first 100 feet are covered and then for a few feet there are 

_ smooth, bluish shales without fossils. At an elevation of 115 


féet rather coarse, bluish, arenaceous shales begin (D?) resem- 


bling the Hamilton shales in all respects. There are 15 feet of 
these shales containing numerous specimens of Hamilton fossils. 
This zone is still in the Hamilton formation, although very near 


its summit. The complete list of species collected in D? is ag 
follows: 


a one of ee head pyamebes of the Westkill. me view of nes fy an 
lake from the high hill to the north is given on one of the plates. 


. XXVIID. Two thirds of a mile to the north of Summit at 


we 
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ee (Con.) Hall 
10 ETfugald cor bulsformts Hall 

+3 ast N. bellistriata (Con.) Hall 

Mees 12 Nuculites oblongatus Con. ane 

18 Cimitaria recurva (Con.) Hall ee AR ' 

14 _Grammysia bisulcata (Con.) Hall : 

15 Goniophora hamiltonensis (Hall) Miller (2) 

16 Liopteria dekayi Hall 

17 Pterinopecten vertumnus Hall 

18 Dalmanites (Crypheus) boothi (Green) Hall 

19 Loxvonema Sp. 


Po Only one whorl; too imperfect for specific Pines i) 

e ; Above zone D? are much finer shales (D*) which contain an : 
; : occasional fossil and resemble considerably the Sherburne shales: 
< of Schoharie co. After 20 feet of these shales, however, there 


is an abundantly fossiliferous stratum of the coarser Ham- — 
ilton-like shales (D*) but a little more than a foot in thickness. 
Above and below D‘ are the fine, smooth shales containing only %: 


; an occasional fossil. The fauna of D‘ is: 
’ 1 Tropidoleptus carinatus (Con.) Hall (a) i 
: 2 Vitulina pustulosa Hall 3 (tr). ee fy 
3 Spirifer cf. granulosus (Con.) H. & C. (r) aS 
Internal impressions too imperfect for specific identification. he ee 
4 Spirifer sp. 7 (rr) a : ; 
5 Chonetes scitula Hall (rr). ett 


6 Athyris spiriferoides (Eaton) Hall 


x iW Si sieria ipa Hall? -- ‘ . (rr) 
pele Pleurotomaria capillaria Con. (tr) 


‘This is ee highest zone of. Hamilton fossils fons on the bill ; 


% eavove the fossiliferous zone of D4, 39 feet of the beans bluish, =) 
Bh scons shales are ‘shown along the quarry road. These — a 
_ shales which weather to an olive tint and soon decompose into e : 


“soil closely resemble in lithologic characters the Sherburne 


shales, tothe base of which formation this zone is referred. The 
oR, - rocks are then covered for 35 feet when the base of the McDonald 
1. & Co’s flagstone quarry (D‘) is reached near the top of the hill. 
There are 12 feet of rather coarse grained, blue sandstone shown 


in the quarry wall, the upper three feet of which have shaly 
x purtings. _ The stone is quarried for flagging though some of the 
layers are rather thick. The sandstone is covered by 38 feet of 
_ Slightly olive and bluish argillaceous shales, (D’) at the western 
end of the quarry and 31 feet at the eastern end, containing some 
thin layers of sandstone and all weather to a more or less 
- brownish color. At one place on the floor of the quarry are fine 
ripple marks. Some time was spent in hunting for fossils over 
the large amount of debris from the quarry but nothing save a 


_. few rather poorly preserved specimens of Lepidodendron and 


fragments of plant stems wasfound. From the top of the quarry 
to the summit of the hill is some 20 feet more, all of which is 
covered. On the top of the hill is a monument of the New York 
state topographical survey that is 2428 feet A. T. 

The highway was followed from the beginning of the descent 
to Richmondyille and then to Warnerville which is near the top 
of the Onondaga limestone. Along the upper part of the hill 
are numerous outcrops of Hamilton shales and it is a good 
locality at which to study the upper part of that formation. The 


y eS gave a difference of 1155 feet fron the fossiliferous ; 
es bani D‘ to the bridge above the Hamilton gorge in Richmond- ne 
ville. To this can be added the 26 feet of coarse, arenaceous 
shales shown in the creek in Richmondville which will give, at Ve : 
least 1231 feet for the Hamilton formation in the northern slope ; 
of Summit hill. This, undoubtedly, is not the entire thickness 2 
_of the formation since the shales in the Richmondville gorge are 
too coarse for the shales at the base of the Hamilton formation. _ | 
From the base of the shales in the Richmondville gorge to the "i i 
level of the Cobleskill is 45 feet, which is covered. The above - 


section is a fairly accurate one, for the altitude of the Richmond- 
ville railroad station is 1174 feet A. T. and that of Summit hill 


2428 feet, making a difference of 1254 feet between the station’ 
_ and the top of the hill; while the barometric section is 1276 feet 
which is only 22 feet too great. From the Richmondville gorge ee 


to Warnerville there is a fall of 200 feet which makes at least a 
thickness of 1355 feet for the Hamilton and Marcellus formations, 


without taking into consideration the dip which would increase 


the amount. The barometric section from the top of Summit 
hill to Warnerville is 1500 feet. This is not far from correct for 
the difference between the Cobleskill railroad station, near the 


same level as Warnerville, and the top of Summit hill is 1526 


feet. The diagrammatic form of the above section is given 
in an accompanying figure. 

LI A. The brook on which the Richmondville gorge, mentioned 
above, occurs rises in the northern part of Summit township and 
cuts a deep and narrow gorge on the northern slope of Summit 
hill known as Bear’s gulf. There are numerous exposures along 
this stream to the gulf, and the section given has,been con- 
structed from the Cobleskill along this brook through Bear’s gulf 
and to the top of Summit hill. The total thickness of the section 
is not as accurate as the one already described, for it makes the 
difference between the Richmondville railroad station and the 
top of the hill 1340 feet, which is 86 feet too great. The “gulf” is 
a narrow glen bounded by steep walls composed largely of Hamil- 
ton sandstones or coarse, arenaceous shales, a general idea of 
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ne a Spirifer mucronatus (Con.) Bill. 
ete. ‘The very mucronate forms. 
ae 8. granulosus (Con.) H. & C. 
% 3.8. tullius Hall 
& 4 Tropidoleptus carinatus (Con.) Hall 
5 Liorhynchus multicosta Hall — 
iG Camarotoechia congregata (Con.) H. & C. 
7 Productella sp. 
Broken specimen. 
8 Grammysia magna Hall 
9 @. bisulcata (Con.) Hall 
10 Glyptodesma erectum (Con.) Hall 
11 Pierinea flabella (Con.) Hall 
12 Microdon (Cypricardella) tenuistriatus Hal} 
18 Nyassa arguta Hall 
_ 14 N. subalata Hall 
15 Palaconeilo emarginata (Con.) Hall 
ny coe 16 Liopteria dekayt Hall (2) 
Bes <5 18 L. bigsbyi Hall 
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&. WAANERVILLE HOTEL, 


yar. arctostriatus Hall | 


a 22 Orthonota anduteta fofsjene see z Ae 
28 Orthoceras sp. “ (iy 2p 


There are splendid specimens of the variety that was s called 
~ Strophomena syrtalis Con. , 


sf re Chonetes coronata (Con.) Hall oy 


The next 117 feet above the dam at the head of the at on 
the western side of Summit hill is mostly covered when a zone - 
_ of fine bluish to greenish shales is reached (A™) containing an 
occasional fossil as Spirifer mucronatus (Con.) Bill. This outcrop. 
c seems to be near that of zone XXVIID? of the section on the 
es southern side of the hill. From the base of A™ to the floor of the © 


“ 
Ser". - 


~ 


- quarry is 108 feet, the greater part of which is covered on the — 
a western slope of the hill. The remainder of the section is the — a 
same as that described in section XXVII D. . Bo, 
ne Emmons in describing the rocks near Summit referred. tee 
“3 higher ones to the Chemung formation, stating that “At Summit 
ime in Schoharie county, in a deep gorge near the village, the Che- 

z > mung group occupies the upper part and the higher slopes i 


e* adjacent to it, and also the hills above the village. As yet, — 
¥ howeyer, the fossils of the Chemung narrows are not common or ~~ 

. numerous; and it seems to be established that the fossils of the i ies 
+s Hamilton shales go up higher into the shales and flags, and occur Pani ts ne 
3 nearer to the base of the Catskill division or Old Red sandstone,  —. : 
than at the west.’ . 

In the above quotation it is not quite clear which gorge is ‘ i 

meant, yet it is probable that its rocks are in the Hamilton ee 
instead of the Chemung formation. As already shown the hills # 
to the north and northeast of Summit are capped by the Sher- — 
burne formation, or Portage as called by Emmons, and those to 
the south by the Ithaca. 


F a Agriculture of New York, 1846, 1:192. 


of Summit i is Jefferson, he sout 
prelee CO., which. is” bounded on the sh 


taries of the Schoharie river. } 
ship to the east of Morseville and northwest of Jefferson are- > 
a ledges of coarse grained, greenish gray sandstone similar to Be 4 
ee Oneonta, which have already been mentioned. 
UXXvVil B’, To the north of Jefferson village and Middle heaped 
are exposures of thin sandstones and arenaceous shales, with some _ 
_very calcareous layers which are composed largely of Spivifer — "Ss 
mesastrialis Hall. These calcareous layers are called “fire stones” 


In the northern part of the town- 


= 2 a 
‘ 


t 
"by the farmers and the loose pieces are picked up and used for __ ve 
‘arches. Some of the rocks were found in place at about the ite 
same elevation as the central part of the village; but it is approx- h 


_ imately 190 feet lower than the coarse, greenish gray sandstone 

on the hill two and one third miles west of north of Jefferson 

_(XXVII A‘). The most abundant fossil is Spirifer mesastrialis 
Hall which occurs in the calcareous layers, but some of the arena- 5 
seous shales contain specimens of a few species of Lamellibranchs. — ip 
The complete list of specimens is as follows: : 


1 Spirifer mesastrialis Hall (a) 
2 8. ‘mucronatus (Con.) Bill. (r) 
38 Camarotocchia exima (Hall) H. & CG. (ce) 
4 Tropidoleptus carinatus (Con.) Hall (rr) 


5 Microdon (Oypricardella) gregarius Hall (a) 


“ -corbuliformis (Con,) Hall (fe eae ‘ 
Rocce anos cf. hamiltonensis (Hall) Miller | a 
O19) Leptodesma rogerst PA Do as ; 

"5 wer Actinopteria boydi (Con.) Hall 


14 Tentaculites attenuatus Hall (?) 


These fossils are believed £6 oceur between 350 and 400 feet. ” 
above coarse, greenish gray sandstones which cap: the hill be 
tween the Westkill and Mill creek to the west of North Blenheim 
in the Schoharie valley. The explanation is that the coarse 
sandstones with the facies of the Oneonta sandstone appear lower 

in the Schoharie valley than in the Charlotte and Susquehanna 
yalleys.. This replacement of the Ithaca formation by coarse, * 
greenish gray and red sandstones in lithologic characters similar F 

to those of the Oneonta sandstone is well shown along +e Scho- | es 
harie valley and to the eastward. fon re 
- * Mather in his report on the first geological district mentioned. oo s 
, this locality north of Jefferson Academy, as Jefferson was then 
. called. He wrote, “shells were seen in many places in the grits 
= and gritty shales, between Summit and Jefferson Academy, ; 


; especially on the high grounds and on the tops of the hills. They = 

s are particularly abundant about one mile north of Jefferson: 5 99s 

: Academy.”” He simply mentioned them under the Erie division — ee 
of the rocks, which in his district included the Marcellus, Hamil- 
ton, Ithaca and Chemung groups without referring them to any 

: & formation. On the Geological map of New York published in 1844, og 

: ’ all of Jefferson township, éxcept the extreme northern portion, — ; 

is colored as in the Catskill formation. This would make the 

heavy greenish sandstones near Morseville the base of the for- 

mation. The northern edge of Jefferson and the southern two 

thirds of Summit-are colored as in the Portage and Chemung 


a Geology of New York. 1844. Pt 1, p. 321. 


BR secreted the? same foaeils as een of Gilboa, namale ‘the : 
Cypricardia, Tentaculites, Orthis, ete. Besides the strata Rite 
~ crushed vegetables and the diagonal stratification already men- 2 
. tioned, Mr Hall has discovered a scale of the fish characteristic _ co 
sey of the Old Red sandstone. In these discoveries we have the facts 
ra 2s which have settled the character and age of the rocks in the 
Ra “southern part of Schoharie, Albany, and those of Greene and ae 
Delaware counties. They form one series of rocks, which may — . 

4 

x 

- 


Thy 


= = be traced south, southwest and west, through the southern tier — 
cae counties; and as a few fossils of the Chemung narrows haye : 
been found in Gilboa, we are able to connect the series with — re 
distant points west. The Chemung group, which had been a 
supposed to be confined to the southwestern counties, has been 
sth proved, by the discovery of fossils, to occupy a place also at the 
~~ base of the Catskill series. Of the Dipleura dekayt [Homalonotus = 
 -dekayi], Microdon bellistriata, Cypricardia angulata, the latter 
is credited to Chemung narrows, while the two former are well ii 
known Hamilton fossils; these, with several others, occur 500 
feet above strata which have hitherto been regarded as ‘belie 
ing exclusively to the Catskill series.’’% 

XX VII Bt. On the hill to the south of Jefferson and Middle ~ 
brook is a°prominent ledge of massive coarse gray to greenish _ 
sandstone, with reddish sandstone at the top, which is about 70 
feet above the village hotel. This ledge in all its lithologic char- 
acters is like the Oneonta sandstone. Loose on the ground at 
this locality but apparently from this ledge are blocks contain- 
ing Spirifer mesastrialis Hall, some of which contain large num- 
bers of specimens; Bellerophon sp. and a scale “ belonging in all 
probability to Holoptychius americanus Leidy ” according to 
Dr Eastman were also found. The top of the ledge shows quite 


a Agriculture of New York. 1846. 1:196. 


Pe given in part 1 of this report on pl. 9. On the Geologic map oe Weer 
_ York the base of the Oneonta sandstone is represented consider- ~ ; 
_ ably farther south than the ledge of greenish and red sandstone to Bs 
_ the south of Jefferson. ae te 


‘ 


narrow and deep yalley lined by steep and often precipitous hills. 


From Middleburg to the north the valley is generally broader : se 


although usually lined by steep hills with rocky slopes. It isa 
beautiful valley and the view from nearly all of the high hills 
io the east or west of the river is inspiring. In the writer’s 


opinion the valley is one of the most beautiful in the state. _ 


The course of the Schoharie river has been well described by 
Prof. Guyot who said, “The main Schoharie creek originates at the 
foot of the Schoharie peaks [in the central chain of the Catskill 


mountains], uear the head of the Plaaterkill clove, from which 


it is hardly separated by a slight swell in the swampy valley 
bottom.” After describing its course through the Catskills he 
continues, “ at the confluence of the Manorkill, it enters the mass 


__ of the northwestern plateaus, cutting from Gilboa 1033 feet, to 
“Middleburg 640 feet, a deep and narrow valley, the bottom of 


which is from 1000 to 1300 feet below the general level of the 


aOn most of the maps this stream is called Schoharie creek; but on account of its 
length, over 76 miles, its volume of water, and the large area of country drained by it 


-and its tributaries, the writer prefers to call it a river. 


SCHOHARIE VALLEY SECTION hes 


Crossing the eastern central part of Schoharie county from. 
the south to the northeast is the Schoharie river,“ which for the — 
greater part of its course from Gilboa to Middleburg has cut a . 


han half” a ‘atte in irae hs course from le 
‘Middleburg, Schoharie and Central | Bridge, wh 
ives the Cobleskill, is alternately to. north- nort , 


chaitig above described ‘tine Catskills], and the narrow a 
eep cut of the Schoharie creek when passing through ‘the 
plateau region is a feature to be noted. 

This drainage which sends the waters of the Catskills all the 
“way around to the Mohawk to come back by the Hudson, after — 


e - a course of 175 miles, to within 10 miles of their starting point _ 
; 4 ‘is certainly ‘remarkable, and betokens a very peculiar physical ah e 
S structure. This is made more striking by the fact that on both F 
‘ sides of these highlands the waters of the valleys of the Cats- - 

kill and Esopus creek flow, as we might have expected, fear us 
the western plateaus directly to the Hudson river. These three . 
‘streams, which are so near each other, flow in. opposite direc- * 
tions, and it seems as if this plateau of the Catskills had been 
Be “ “lifted up on its eastern part to a higher level from which its 
ee . waters were sent in the opposite direction.’’@ 

The importance of the Schoharie valley for geological investi- 
gation was early recognized by geologists and Mather wrote as 
yp follows concerning that portion of the valley about to be de- 
~‘seribed more particularly, “The valley of Schoharie creek be- 
tween Middleburg bridge and Gilboa,; also offers fine oppor- 
tunities for examining these strata [of his Erie division] and 
the valleys of the small streams that flow into the Schoharie kill _ im 


aAmer, jour. science, 3d ser., 1880, 19: 442-43, 


A GEULDG LAL SECTION 


SCHUMAN, RIVER 
S SCHOHIMIE TO CMLBUA 
= Senensop fata he 


APPX. 6 O0°A.T. 


i es “from 
a 
he evaley of Schoharie creek t 


m2 Re tgitiful valley, on the sides of which the’ ‘strata are | 
_ exposed in receding terraces or steep escarpments. Beaw 


while to the geologist the succession and stratigraphical arran, 
‘ment is so clear and ERASE, mae ae doubts are dispelleda 


fine field at Schoharie, where the succession is over a complete He 
division of the Helderberg rocks; the Erie division is full and 
complete also, and may be observed first in the rounded hills 


other, till, firialty. at Gilboa, the Catskill rocks are found at the | 
base of the high ranges which have hedged in the creek for 
25 miles.”¢ 
The rocks along the Schoharie river from Gilboa to Middle. 
: burg were also measured by Andrew and Clark Sherwood wee 24 
1873 under the direction of Prof. Hall and the section —— 
published in 1878.4 
On the accompanying “ Geological section along the Schoharien 
river from Schoharie to Gilboa” the attempt is made to indicate” ; 
something of the topography of the western side of the valley. 
and the most conspicuous outcrops of rocks. There is no topo- 
graphical map of that portion of New York and so on account | 
of the absence of sufficient data it was only possible to indicate 
the most general features of the topog raphy. 3 : 


a Geology of New York. 1843, Pt1,p. 321. ; orth 
b Ibid., plate 25, fig. 5. 
¢ Agriculture of New York. 1646. 1 2197. 

a adProc. Amer. philosophical society, 17 :347-45. 


“of Schoharie, a famous sealers eg on Aeaeune of the e 
2 lent outcrops of the Helderberg and Corniferous series on t 
5 high hills to the west and east of Schoharie village, known as” 
Ee West and East mountains. On the accompanying geologic section ‘ 
: of the Schoharie river, a section of West mountain 690 feet ine : 
25 _ thickness is given showing the formations from the upper part — 
Oy of the Hudson river into the Onondaga limestone. The section — 
_ will not-be described more fully in this report since it is outside 
_of the formations under consideration. 
The central part of Middleburg township is crossed by the 
Schoharie river and the northern end of its gorge may be re- | 
. garded as terminating near the southern border of the town- a 
ship.- The geological formations underlying the greater. part of — . 
the township are the Marcellus and Hamilton; the northern part 
. of the township is cut down into the rocks of the Corniferous, = 
ees Oriskany and Helderberg series, and to the south of Middleburg _ 
VA village near the top of Moheganter hill in the southern part of. 
sed the township rocks of the Sherburne formation occur. The top — 
of the Onondaga limestone shows in the Schoharie river about 
one half mile below Middleburg village where it makes a small 
fall;¢ and by the Middleburg and East Cobleskill highway cross- 
ing of the brook in the northwestern part of the township, some 
190 feet above the river level. This gives a dip of over 105 feet 
a mile for the limestone. 
To the east of Middleburg village is a prominent hill, the upper 
| part of its western face being nearly perpendicular and the locality 
is known as “ the cliffs.” The rocks are sandstones and arenace 
shales containing Hamilton fossils which belong in the lower part 
of the formation. The view of this cliff given was taken from the 
eastern part of the village. 
XXXVII B*. On the eastern side of the river one mile south of 
Middleburg and about east of the prominent hill on the western 
side of the river known as Vroman’s Nose, are ledges of sandstone 
and shales along the lower slope of the northern part of Mohe- 
ganter hill. The base of these rocks is approximately 160 feet 


<7 


+ 


‘ 


eee ee ee AE eee er ee AN 
a Proc. Amer. philosophical society, 17 :349, i 


‘rocks are not very coarse but rather argillaceous Cees in oy a 
: Beery are rare. Then ay shales change to a coarser ea s 


and a ea other species occur. 


Above is a bluish, plookey sand- Fate 
stone succeeded by arenaceous shales in which Chonetes coronata 
(Con.) Hall is common. And so the slope of the hill is terraced 
by ledges of sandstone and coarse shales which dip quite rapidly — g 
_{o the south. In the lower arenaceous shales and blocky sand- ae 
stones fine specimens of Spirophyton velwm (Van.) Hall are com: yi 
mon. These rocks are all in the Hamilton formation and prob- — 
ably in its lower half. Es: 


1 Spirifer acuminatus (Con.) Hall (rr) ee 
2B; granulosus (Con.) H.& C. (pS are 
3 8. mucronatus (Con.) Bill. (hes 
4 N. audaculus (Con.) H. & C. (rr) i 
5 8. tullius Hall (Ths ee 
6 Chonetes coronata (Con.) Hall (as 
roe deflecta Hall (er) 
8 0. mucronata Hall (rr) < 
9 Orthothetes chemungensis (Con.) H. & C. 2 
var. arctostriata Hall ? (Try) iA 

10 Athyris spiriferoides (Eaton) Hall (py Be 

11 Stropheodonta perplana (Con.) Hall (rr) cs 

12 Camarotoechia congregata (Con.) H. & C. (rr) ye 

13 Liorhynchus multicosta Hall (rr) ie: 

14 Paracyclas lirata (Con.) Hall (r) 

15 Goniophora rugosa (Con.) Miller | (rr) 

(16 Modiomorpha concentrica (Con.) Hall (rr) 

17 Glyptodesma erectum (Con.) Hall (rr) 

18 Spirophyton velum (Van.) Hall (r) 


XXXVIID. A section was examined in the southern part of 
Middleburg and across into the northwestern part of Broome town- 
ship, from two and one half to three miles south of the village of | 
Middleburg and on the eastern side of Moheganter hill. The 


first rocks studied are those of a small stone quarry (D’) in the 


a 
a 


ay 
i cad have a rather hee structure. The rocks ¢ 
his : uarry, are in the Hamilton formation and the followit 

i | were collected: . 


ea The specimens are nha He te ie Some show impres- ; 
sions of the pustules and one shows fine striae; but in 


form and general PREAH aCe they are like the above . 
>. species. 


2 Camarotoechia congregata (Con.) H. & C. (r) 
8 Spirifer mucronatus (Con.) Bill. 
ee 4 Ohonetes coronata (Con.) Hall 

_ 5 Athyris spiriferoides (Eaton) Hall 
6 Palaconeilo maxima (Con.) Hall 
ore Xue oe emarginata (Con.) Hall 
eae. tenuistriata Hall 

- 9 Nuculites triqueter Con. 

10 Nucula bellistriata (Con.) Hall 

pi pte Ve randalli Hall 

| 12 Paracyclas lirata (Con.) Hall 


r a 

» 18 Modiomorpha subalata (Con.) Hall (?) a ie a 
as Small specimens, : RS 
pik \, Ad dt, ~ mytiloides (Con.) Hall (tr), > ae 
cee 15 Goniophora hamiltonensis (Hall) Miller (rr) . 
a) 16 G. truncata Hall (PY) ects 
i 17 Cimitaria elongata (Con.) Hall (r) re 
18 Tellinopsis subemarginata (Con.) Hall (2) (rr) Si 

19 Sphenotus solenoides Hall (?) (rr) : 
| sey are no vascular lines on the posterior part of the ‘S 

a8 i 20 Microdon (Cypricardella) tenuistriatus Hall (c) a 
21. Schizodus appressus (Con.) Hall / (r) 43% 
22 Actinopteria boydi (Con.) Hall iS (c) oe 
23 Pterinea flabella (Con.) Hall (rr) es 
24 Limoptera macroptera (Con.) Hall (rr) is 


Lurene 
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25 Pterinopecten undosus Hall (?) (rr) 

26 Ariculopecten princeps (Con.) Hall (?) (Fa ae 
27 Orthoceras crotalum Hall (rr) book 
28 Orbiculoidea (Lindstroemella) aspidium H. & ©. (rr) 


Approximately 340 feet above the stone quarry and south of 


the highway up the hill in nerthwestern Broome, just over the | 
township line, is a small excavation showing blue sandstone (D4) 


which splits into rather thin layers. No fossils were found in 
the bed rock; although there are plenty in loose pieces of stone 
on the surface which, however, probably came with the drift. 
On the highway just after it turns south in the northwestern 
corner of Broome and 145 feet above D‘ are green shales and thin 


sandstones (D*°) which are in the Sherburne formation. On the 


highway 30 feet higher near the turn to Franklinton are red and 
green mottled shales and sandstones (D8). Another prominent 
terrace of grayish, slightly reddish and greenish shaly sandstone 
{D”) appears 65 feet higher. Below this terrace along the high- 
‘way are shales which are mainly red. At the top of the ridge is 
grayish and greenish gray, coarse grained, thin bedded sandstone 
(D). In the field plenty of loose red sandstone is found, The 
summit of the hill in the eastern part of Fulton township is only 
about 35 feet higher and this summit according to the barometric 
section is 1500 feet above the Schoharie river at Middleburg. On 
the side of the hill are loose specimens of rock containing Hamil- 
ton species, the following having been collected: 


1 Spirifer mucronatus (Con.) Bill. (c) 

2 Tropidoleptus carinatus (Con.) Hall (r) 

3 Camarotoechia sappho Hall (?) (rr) 
Imperfect specimens. 

4 Pleurotomaria sulcomarginata Con. (?) (r) 


Internal impressions poorly preserved. 

The rocks from D8 to the top of Moheganter hill have in general 
the lithologic characters of the Oneonta formation to which they 
would ordinarily be referred. The reds and greenish gray rocks 
on this hill, however, appear stratigraphically much lower than 
the base of the Oneonta sandstone in the Susquehanna valley 
or even in the western part of Schoharie co., so that they 
have nearly, if not completely, replaced the rocks of the Ithaca 


"CORNER . OF BE BROOME TOWNSHIP 3 srs 
Min? - XXXVIID er 
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ied te 


pe Grayish and greenish . gray sandstone = * ae 


pe sceonigh and greenish sandstone : 
Oneendg: 


Green shales 


Sherburne 
D‘ Thin blue sandstone 


D* Covered . ; 

850/ : 5 
D?* Quarry of blue sandstone and shale ; : a 

830’ Hamilton 3 
515’ | D* Mainly covered > ¥ = 
315’———_| Bridge across aoe 23 miles S. E. of Middleburg — . Say 


315’ | D* Covered r 


0’ ———! Schoharie river at Middleburg ae 


“he next . township to the south in the Schoharie valley ig” 
_ Fulton which lies to the southwest of Middleburg and east of 
Summit. Its eastern-central part is crossed by the Schoharie 


and again by Panther or Kenhuragara creek between Fultonham | 


brook at Breakabeen. 
XXXVII C. In the southern part of Middleburg to the east of 


township. Three miles southwest of Middleburg village, near 
the schoolhouse of district no. 11, the face of the hill is cut by a 
small brook and at this locality a road leaves the river road and 


climbs to the top of the high hill. A section was measured from | 


the level of the Schoharie river along the brook and highway to 
the top of the hill at this locality which from a geological stand- 


point is a very interesting study. The section is near the Middle- . 


burg-Fulton township line being partly in each township, and its 
base is about opposite Watsonville on the western side of the 
river. The lower 200 feet are covered, largely by sand; but then 
a ledge of coarse, arenaceous shales and thin sandstones (CO?) is 
reached. This ledge is in the woods where it forms a cliff 30 
feet high. The dip is between 14° and 2° S, 70° W. The rocks 
contain abundant Hamilton fossils and belong near the middle 
part of the formation. The following fauna was obtained: 


1 Spirifer mucronatus (Con.) Bill. é (c) 
2 8. gramulosus (Con.) H. & C. (rr) 
3 Athyris spiriferoides (Eaton) Hall - (ce) 
4 Camarotoechia congregata (Con.) H. & C. (r) 
5 Microdon (Cypricardeila) tenuistriatus Hall (?) (rr) 
, Imperfect and worn. 
4 6 Chonetes mucronata Hall (c) 


Specimens larger than the figures of this species. 


river bordered by steep and high hills that south of Fultonham i £4 
; on the western side and north of Breakabeen on the eastern side 2 
_ have nearly perpendicular cliffs several hundred feet in hight. — ‘ 
The western line of hills is broken by the creek at. Fultonham 


and Breakabeen, and the eastern line by Keyser’s creek and as ae 


_ _ the Schoharie river is Moheganter hill which extends into Fulton : 


omy Ceunyelt Paiute: on} Hall 
mes eee subemarginata (Con) Hall 


ous Hamilton fossils. The list is: 


1 Spirifer mucronatus (Con.) Bill. (r) 
2 Cryptonella (Eunella) lincklaeni Hall (c) 
3 Athyris spiriferoides (Eaton) Hall (rryn 
4 Productella dumosa Hall (?) (cr) 
5 Camarotoechia prolifica (Hall) H. & C. (rr) 
6 Goniophora hamiltonensis (Hall) Miller Re 
7 Nuculites oblongatus Con. (rr) 
8 Palaeoneilo constricta (Con.) Hall (rr) 
9 Cimitaria elongata (Con.) Hall (?) (rr) 
Imperfect. 
10 Actinopteria boydi (Con.) Hall (c) 


75 feet higher and 755 feet above the Schoharie river are very 
thin, bluish, argillaceous shales (C8). In a layer of somewhat 
coarser shales is an abundance of specimens of Nyassa arguta 
Hall; while a little higher are some thin layers of concretionary 
sandstone. These shales are referred to the Hamilton formation 
and the following fossils were collected: 

1 Cryptonella (Eunella) lincklaeni Hall (c) 
2 Athyris spiriferoides (Eaton) Hall (a) 
Abundant in a layer of thin, shaly rock. ; 


| i road corners there are occasional outcrops of arenaceous | ‘4 
"shales, and then for 305 feet along the road and brook the rockae “ 
: are mostly covered. By the side of the highway just above the — 
house of Mr George P. Bouck and about one mile above the river 
_ road is an outcrop of from eight to 10 feet of Hamilton shales _ 

4 (C4). Those at the base are rather fine but the upper ones are 3 
et coarser. The shales are mainly argillaceous ane contain numer- : on 
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ch Nyassa gual Hall 
6 Paracyclas lirata (Con.) Hall 
Bh Bement hamiltonensis (Hall) Miller 


Baye he poadeide 240 feet higher and 995 feet above the Scho! 
‘ harie river are thin, greenish, argillaceous shales and some that nee 
are arenaceous (C’).. These shales are referred to the Sherburne 
E se ‘formation which they closely resemble in lithologic appearance, ‘ ye 
a _ For the succeeding 125 feet the rocks are well covered ‘hore 
‘ there is an occasional outcrop of the greenish shales; then ay 
coarse grained, greenish gray sandstone (C8) with erossbei dina 
is reached. Then the slope for 115 feet is partly covered with an : 
occasional outcrop of the grayish to greenish sandstone. 55 feet p . 
above the lowest ledge of these sandstones are thinner gray Hig 
sandstones, and in some rather shaly layers a few imperfectly i 
preserved fossils were found—a remnant of the Ithaca fauna— 4 Hi 
- which at that locality, by the changed conditions of deposition, 
‘ had narrowly escaped complete extermination. At 1235 feet 


above the river level is a thick, unusually hard ledge of reddish, M 
indurated sandstone. Above, the slope though partly covered (veges 
‘shows frequent outcrops of red and greenish shales. 95 feet | wo, 
above the top of the reddish sandstone at the top of the brow of one 
the hill are soft, argillaceous red shales. On the highway about — | 


ah 20 feet higher are grayish, shaly sandstones (C”), and 50 feet 
, higher is another outcrop of coarse grained, greenish gray sand- : 
stone. The bedding is somewhat irregular but not thick and, 

4 there is a layer of breccia. The only fossils found in place ‘in it 

these upper deposits were fragments of plant stems. By the side i 
of the road, in loose pieces above the red shales, specimens of 
Tropidoleptus carinatus (Con.) Hall, Spirifer mucronatus (Gon.) 

Bill. and Camarotoechia prolifica (Hall) H. & C. were found. It is 


ae Chonetes coiate (Con) Hall 
x9 Tropidoleptus carinatus (Con.) Hall 
fgets on Camarotoechia prolifica Hall 
Pe ed Spirifer 1 mucronatus (Con.) Bill. 
Rie : : 5 Aghyris spiriferoides (Eaton) Hall 


Ln ae From this last outcrop to the top of the hill at the corners, men-. 
an Re = Geeianens in section XX XVII D, is 40 feet which makes it 1440 feet : 
es _ above the level of the Schoharie river at its base. The baromet- — : 
ae rie section from Middleburg village up the Little Schoharie and sf 
~ the eastern slope of Moheganter hill (XX X VII D) to the road cor- 
ners made it 1500 feet; so in the elevations there is probably not a = 
i very serious ‘error in the case of either section. This section is 
_ here represented diagrammatically. On account of the covered 
slope it is not possible to indicate closely the line of division be- 2 
tween the Hamilton and Sherburne formations. There are at oo 
; least 755 feet of rocks above the level of the Schoharie river be- 3 
. longing in the Hamilton and probably part of the succeeding 
covered 240 feet belongs in the same formation. The 240 feet | 
above the covered zone to the base of the heavy red sandstone is 
referred to the Sherburne and Ithaca formations, the thickness of 
which probably should be increased by a portion of the under- eh 
lying covered zone. The rocks from the base of the red sand- 
~~ Stone (C*) to the summit of the hill are referred to the Oneonta 
formation. It is clearly recognized that to the west of the Scho- 
harie river, rocks at this horizon are not red and are not called 
Oneonta but are referred to the Ithaca formation. A little 
farther east, however, along the Schoharie-Albany co. line 
and to the eastward, the red rocks near this horizon and still . 
lower have been mapped and correlated with the Oneonta forma- 
tion. In that region it is impossible to follow any line of di- 
vision between the Ithaca and Oneonta formations, for the 


f 


ies 


‘ae ee cate map of New York so much farther north on the Serer 
s than on the western Bide of the Schoharie SSE and pore S 


| OS eheered the rocks to the Oneonta formation hewianive with ha 
ae % lowest red sandstones or shales of any considerable thickness. 
The sandstones below are frequently coarse and similar to those - ih 
ae in the Oneonta, but the stratigraphic position and the occurrence 
a a of a few fossils in the alternating shales have decided the author | 
a : to correlate them in general with the Sherburne formation. On_ 
. the Geologic map of New York the top of Moheganter hill and the — "3 
high land between Breakabeen and Franklinton are represented ~ Hy os 
_as in the Hamilton formation (the upper partof whichincluded the i ot 
Ithaca and Sherburne formations) but it should be represented — ie 2 
‘in the Oneonta for the rocks of corresponding stratigraphic posi- 
tion on the high ground to the northeast of Franklinton and to 
the south and east of Huntersland are so represented. On the 
‘accompanying geologic map it will be noticed that the 
base of the Oneonta formation to the east of the Scho- 
‘harie river is represented nearer the western brow of the 
steep hills than on*the Geologic map of New York and that itruns . 
north into the northwestern corner of Broome township and then. 
‘southeasterly along the side of the steep hill to the southwest of 
the upper part of the Catskill creek, till it crosses that creek be- 
low Livingstonville near the county line. ‘To the northeast of 
the Catskill creek across the northeastern part of Broome town- 


1? 
\ 


“ 


in Sine upper part of the Hamilton Josarinee Spates os 
heim hill, the name tas to the aigh hill on the western ide 


side are i taisty grilty blue, sparingly fossiliferous hale (XXIX Bt) 


from which the following species were collected: 0 ‘a 

1 Tropidoleptus carinatus (Con.) Hall (ec) 

2 Camarotoechia congregata (Con.) H. & C. (c ¥ 

% 3 Liopteria sp. mst (rr) 

eat Badly broken specimen. ‘ = 
4 Modiomorpha subalata (Con.) Hall (?) : (rr) 


Imperfectly preserved specimen. 


XXIX A. On the eastern side of the Schoharie below Breaka-_ 
‘ been there is a perpendicular cliff of shales alternating with sand- 
stones rising from the river estimated as between 60 and 70 feet 
high, then a line of trees, then another perpendicular cliff and 
at the top a third one. A hill crowns the summit and the entire 
exposure is known as Wauhalla mountain. A view of this cliff 
ee ‘ from near the river road on the western side is here shown. A 
me section was constructed from the river level at the highway 
ie bridge below Breakabeer through Houston Corners to a 
point near the top of the hill to the north of east of the. 
Corners and the diagrammatic form is here given. On the western 
a bank of the river at the highway bridge below Breakabeen are 
4 blue, somewhat irregular shales’ alternating with blue sandstone 
layers varying in thickness from two inches to a foot. The 


Shales at the northern end of the bridge contain large numbers 


of Paracyclas lirata (Con.) Hall associated with other Hamilton 
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irertion and ques were net serattiined on account oe 
e distance at which the observation was made). ; 


es Raciavs, three quarters of a mile east of Breakabeen and 350 f 

© above the river. The outcrop consists of coarse, arenaceous 
is : ‘Shales to shaly sandstones, the latter containing numerous speci- 
7 "mens of the large Hamilton Lamellibranchs. These rocks are 


The rocks next studied (A2) are in a small brook at Houst 


clearly of the Hamilton formation and the followine: Se. were | = 
collected: | s 


1 Camarotoechia prolifica Hall oo y 


2 Chonetes coronata (Con.) Hall Ze (rr) 

3 Spirifer mucronatus (Con.) Bill (?) mS (ire 

4 Tropidoleptus carinatus (Con.) Hall “0 (CEs 

5 Liopteria greem Hall : (rey ers 

6 Glyptodesma erectum (Con.) Hall (?) (nt) 

7 Goniophora hamiltonensis (Hall) Miller (rr) ea 
8 Grammysia alveata (Con.) Hall (Clee ne 

9 Phacops rana (Green) Hall (rr) s 


10 Microdon (Cypricardelia) bellistriatus Con. (rr) 
11 Crinoid stems ies 


On the slope of the hill to the north of east of the ledges in : ae 


‘the brook at the Corners, the rocks are covered for 55 feet, when 


a zone of thin bedded sandstones (A*) is reached. This outcrop 
of somewhat crossbedded sandstones about 10 feet thick is im- 
mediately above the road leading northeast from Houston Cor- 
ners toward the top of Moheganter hill. The dip varies; but 
perhaps will average 14° S 20° W. The ledge was not suffi- 


‘ciently broken to enable one to easily determine whether it con- » 
- tained fossils or not. About 65 feet above it are thin bluish 


shales (A‘) containing abundant fossils. These shales hardly 
form a ledge but from the way in which they lie on the surface 


e collected: ; 
amarotoechia prolifica (Hall) a &C. 
22: Ambocoelia wmbonata (Con.) Hall 
Strophalosia truncata (Hall) Beecher 
 Pterinea flabella (Con.) Hall 

: 5 Nyassa arguta Hall 

-6 Nuculites oblongatus Con. 

4 Palaconeilo constricta (Con.) Hall 

 § Nucula bellistriata (Con.) Hall 

9 Tellinopsis subemarginata’ (Con.) Hall 
10 Tentaculites bellulus Hall 


_ 95 feet above the base of these shales is a ledge of thin bedded, 
grayish sandstone (A‘) from four to five feet in thickness in which — 
no fossils were found. Then there is a covered slope of 75 feet — 
-- when, at an altitude of 585 feet (barometric) above the river, 
the base of decidedly green argillaceous shales (A) is reached. : 
. These are capped by thin bedded, grayish sandstones and to- — 
gether they have a thickness of 25 feet. Careful search was 
made in the green shales for fossils, but without success and __ 
the rocks have the lithologic appearance of the Sherburne to 
which forniation they are referred. After 15 feet of covered — 
slope there is a ledge of thin bedded, unfossiliferous bluish gray 
sandstone (A) about 10 feet in thickness. For the remaining 
upper part of the hill the rocks are mostly covered, two feet 
of a bluish gray thin bedded sandstone outcropping at 685 feet 
above the river, and a two foot stratum of greenish breccia with 
clay pebbles at 745 feet. The hill was examined 70 feet higher to ae 
$15 feet, which is near its top, but no further ledges were noticed. = 
On this upper slope of the hill, however, are plenty of loose blocks 
of red sandstone probably in place near that horizon or perhaps — 
that once capped the hill and through erosion have dropped down 
its side. In the above section the Hamilton extends fully 480 
feet above the level of the Schoharie river, and a little more 


‘ilar eS He shales, Rian. referred to the Sherburne Monon is 
the base of the zone of red sandstone and red and green shale full 
100 feet in thickness. The same thickness above the green shale: 
‘on the Houston Corners hill will carry the section slightly higher = 
than the hill was studied. The large amount’ of loose angular 

blocks of red sandstone, however, seen on the covered slope of. : 

the upper 70 feet of the section indicates the presence of the 
__ ved rocks on that hill somewhere near that horizon. The Sher- e 
wood brothers gave a measured section of the Wauhalla moun-— 
tain in their Schoharie river section, the base being the “gray — ; 


=a _shaly sandstone” of their no. 18, while the top is in no. 31 a_ 
oe “gray sandstone.”¢ Their section makes the top of Wauhalla — 
4 - mountain between 533 and 605 feet above the level of the Scho- _ 
-_harie river and near the same horizon as the greenish shales on ee 


Bim the Houston hill which we have referred to the Sherburne forma- — ie Geg 
ea> sion, eee 
MXIT R The highway was followed up Keyser’s creek from  ° ee 
Houston Corners nearly to the southeastern corner of Fulton Sal 
township; but without satisfactory results on account of the 
mantle of drift which conceals most of the rocks. On the creek 
banks some 110 feet above zone A? at Houston Corners are bluish 
shales and sandstones (X1) which are probably in the Hamilton 
formation although no fossils were seen. From the creek to 
the highway, approximately 185 feet, the rocks are completely 
concealed; but on the hill northeast of the road there are two 
ledges of coarse greenish gray sandstone, one at 420 feet above 
the creek and the other near the top of the hill at 780 feet above 
the creek. Loose on the hillside between the two outcrops of 
the greenish sandstone are numerous large blocks of the red 
sandstone which evidently occurs somewhere in that part of the 
hill. The stratigraphic position of these red sandstone blocks 
agrees in a general way with its supposed horizon near the top 
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» | 420" | 185" Highway. X* covered See Te Pe 
z X! Blue shales and sandstones S : 
0’ |~——} Keyser’s creek, 110 feet above Houston Corners 


XXIX M. Above Keyser’s creek, a smaller stream than it enters — 
the Schoharie river at Breakabeen. A section was examined — 


along this stream from east of south of Breakabeen to the high 
land near its source in the northern part of Gilboa township. 
200 feet above the Schoharie river are bluish shales (M?’) clearly 
enough in the Hamilton formation, containing plenty of Hamil- 
ton fossils and the following species were collected: 


1 Oamarotoechia prolifica Hall ‘ Bea (6) 
2 Spirifer mucronatus (Con.) Bill. (rr) 
3 Nucula bellistriata (Con.) Hall (rr) 
4 Grammysia arcuata (Con.) Hall (rr) 
5 Homatonotus dekayi (Green) Emm. (rr) 
6 Tentaculites bellulus Hall (?) (rr) 


Then there is a long slope deeply covered by drift and the 
next outcrop, consisting of coarse grained grayish sandstones (M*) 
which split into thin layers is 540 feet above M2. The only 
fossils seen were fragments of plant stems and the outcrop is 


well toward the head of the small valley. 100 feet higher, how- 


SECTION OF HILL EAST OF SOUTH OF BREAK ABEEN INTO 
NORTHERN GILBOA 


XXIX M 
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— 100’ | M® Covered 
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Sherburne 
Bo. 540’ | M® Covered oS _ 
ye 900’ ———| M® Bluish fossiliferous shales. Hamilton 


ae pe: 900’ | M* Covered 


(/ |——-—1 Schoharie river at Breakabeen 


Se as in Bae hill and there i isa tee thiekness 
the Ithaca formation. 


XXXVII A. Crossing to the western side of the Schoharie rive 
and beginning on the northern border of Fulton township the first 2. 
‘rocks examined are those on the bank of Mill creek which forms — 3 
the boundary between Middleburg and Fulton townships. To Se: 
- the south of the lower course of the creek is a steep hill known as 
-_Vroman’s Nose and at its northern end on Mill creek there is a # 
bank of black, argillaceous shales 15 feet in thickness (A). This 
outcrop is about 75 or 80 feet above the Schoharie river and 
perhaps one mile south of west of Middleburg. The shales which 
are very fissile and contain some quite large, rounded concre- 
tions are like the typical Marcellus shales in both lithologie 
appearance and fauna and belong in that formation. There are — 
but few fossils but specimens of the following species were 


collected: 
1 Chonetes mucronata Hall (?) (rr)- 
2 Styliola fissurella Hall (a) 
In certain layers. ee 
3 Orthoceras subulatum Hall C 2) (rr) 7h3 
Fragment. 5 nF 
4 Crinoid segment (rr 


The Sherwood brothers in their Schoharie section give above 
the Onondaga limestone 25 feet of black slate and shale (nos. 
3-5),* without correlating it with the Marcellus; but they re- 
ported that above these lower black shales 305 feet were covered 
which would more than include the entire Marcellus formation. 
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To. the southwest of Mill creek is evronein: s Nose which rises 
2 some 600 feet above the level of the Schoharie river. The lower 
. part of the southern face has a steep slope largely covered b 
debris from the upper part of the hill, while the upper portion 
is a perpendicular cliff composed mainly of coarse, arenaceous 
oe eee and sandstones. It is certainly a commanding hill when 
seen from its foot or at Middleburg, and when seen from the 
‘much higher hills to the southwest it looks like a hill blocking ace 
- the Schoharie yalley. A picture of this hill which uno 
Jike photographs since taken does not give a very distinct im- 


__ pression appears in Emmons’ Agriculture of New. York. The hill 


was studied in a rather hurried manner but, approximately 250 _ 


« 


feet above the river is the base of the rocks which continue for 
370 feet to the top of the hill, (A4). The lower rocks are dark 
gray shales above which toward the top of the hill are rather 
blocky shales and thin sandstones. Hamilton fossils occur in 
the shales in moderate abundance while in some of the coarse, — 
shaly sandstones there are numerous specimens of Spirophyton — 
and Spirifer granulosus (Con.) H. & C. These rocks all belong 
in the lower part of the Hamilton formation and according to a 
the Sherwood measured section there are 372 feet exposed in : 
the hill, below which are about 200 feet covered.® On the bare 
sandstone ledge at the summit of the hill are conspicuous glacial 
striae, some of them quite deep, which run W 10° 8. 

The following is an approximate section of Vroman’s Nose. 

av. 1, plate 6. 


NORTW END Or *! Tow PaT1H 
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-XXVIIIN. A section along the highway from Fultonham — 

toward West Fulton, crossing the northern end of Blenheim hill 

west of Fultonham, was somewhat hastily studied. This section = 
which is here given is about opposite the one of Moheganter = 
hill on the eastern side of the river. Along the road for some 


280 feet outcrops are very rare, then blue shales occur contain- 
ing specimens of Chonetes coronata (Con.) Hall, Paracyclas lirata 
(Con.) Hall and other fossils. From this zone to the summit of 


the hill the rocks consist of a succession of blue argillaceous 


shales alternating with sandstones, all of which are apparently 
in the Hamilton. The highest fossils collected were at 760 feet 


above the river level and for the succeeding 195 feet the rocks 


are mostly covered till the summit of the highway is reached 
where there is a ledge of bluish gray sandstone. Above the road 
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Hamilton. If this correlation and Sherwood’s statement that 


the ‘barometer, 955° fect: wich as aria stated is Pepparently al 


- the “top of Vroman’s Nose, passes under water at lower end of 


- tow- -path road [which is just south of Fultonham] ”¢ be correct, aoe 


‘then the Marcellus and Hamilton formations on the Schoharie a 


_ viver have a thickness of at least 1670 feet, which, as will be - 


shown later is probably an underestimate rather than ‘an over- 
estimate of their thickness. To the south of the summit of thee é 


read, Blenheim hill is considerably higher, perhaps 200 feet, but E 
the writer did not have the opportunity to examine it. The 


eastern side of Blenheim hill is very steep and rocky and along 
the tow-path road are cliffs of argillaceous shales and sandstones. 


The rocks along the highway belong stratigraphically in the as 


lower part of the section from Fultonham west across the 
northern end of the hill. 


XXVIII X. This section is along Panther creek from the — 
Schoharie river to about two miles below West Fulton and then 
up the hill to the southwest of the creek. For about 90 feet along 
the lower part of Panther creek the rocks are mostly covered 
when the foot of the gorge at Bouck’s falls is reached. This 
narrow glen is lined by cliffs of coarse shales and thin sandstones 
{X1) which are apparently over 100 feet in hight. Picture rock, 


on the southern bank a little below the falls is some 85 feet above 


the creek level at its base; while from the creek level below the 
falls to the top of the shales under the hotel is approximately 
130 feet, or some 220 feet above the Schoharie river level. ' The 
gorge is narrow indicating its recent formation and has been 
cut from rocks of Hamilton age. Some distance farther up the 
¢reek and perhaps not much higher than the top of the shales in 
the cliff at Bouck’s falls is the upper end of the gorge. The 
rocks (X?) consist of shales and sandstones, some of the latter 
being quite massive. On the northern side of the creek the ex- 
posure is some 25 to 30 feet in hight and is labeled the Blarney 
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wr sus Gon: and: sue Hamilton fossil On the 
ofa sandstone stratum just above the creek are large num “s 
the very mucronate form of Spirifer mucronatus (Con.) Bill 
sociated with Chonetes coronata Con. The fossils and the sti 
; graphic position of the zone show that it is in the Hamiltonfo 
= tion. The species listed below were collected at this locality: 
Seth Spirifer granulosus Con. 


Sony ee mucronatus (Con.) Bill. (ry 

8 Tropidoleptus carinatus (Con.) Hall (rr) 

‘4 Camarotoechia prolifica (Hall) H.& C. “ae 

- & Nyassa arguta Hall om 
6 Orthonota undulata Con. (try i 
a 7 Chonetes coronata (Con.) Hall sets (63 oa : = 


Above the rocky gorge just described, well toward West Ful- 
ton, Panther creek flows in a deep gorge, but the sides are covered : 
_ with drift, clay and boulders of all sizes so that the bed rocks are 

concealed. At the three corners, perhaps one and one half miles = . 
below West Fulton, the section leaves the valley of Panther — 
creek and follows the highway turning westerly. which ascends = 
the steep hill that ‘rises to the south of the creek valley. The 
road corners, by the barometer, are some 190 feet higher than the 
glen at X* and the slope of the hill for over 800 feet is pretty gen- 
erally covered by drift. There are a few exposures along the — | 
highway in this 800 feet of elevation, as, for example, X*4, 145 feet 
above the corners where fine, bluish, argillaceous shales and 
somewhat greenish sandstones occur. Again, 550 feet higher, — 7 
toward the top of the hill and west of the first road turning to- 
the south, is a ledge of rather coarse grained somewhat greenish | 
gray sandstone (X*) which has been referred to the Sherburne 
formation. About 145 feet higher, or by the barometer some 
1280 feet above the level of the Schoharie river at the bridge be- — 
low Breakabeen, are the bluish, argillaceous shales of X®. This_ 
locality is well toward the summit of this part of the plateau and 
is to the west of the second road turning to the south. Itis am — 
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ca I rmation lich covers the en pare of the etter to 
utl of Panther creek and west of the Schoharie river in 
southern part of aun eee e: 


In coarser shales above 


28 collected in a few minutes and a mori search : wool 
-. undoubtedly materially increase the number: Bs 


1 Spirifer mucronatus (Con.) Bill. 
rege mesastrialis Hall aoe ae (© 
3 Orthonota undulata Con. “2 a(n 
4 Sphenotus truncatus (Con.) Hall eas: (a) 
«#8 Schizodus appressus (Con.) Hall (rr) 
-— 68. . ef. ellipticus Hall as () 


‘ 7 Grammysia (Sphenomya)_cuneata Hall (?) (r) 

os : Specimens broken and imperfectly preserved. = 

PS : 8 Palaeoneilo cf. plana Hall (rr) 

pe 9 Lnopteria bigsbyi Hall (ry 

ie. - 10 Athyris spiriferoides (Eaton) Hall (Ci 
«11. Orbiculoidea cf. media (Hall) H. & C. (rr) 

= ; The pedicle passage seems to be wider than in the figures of 

; : this species and scarcely connected at margin. ee 

; ~ About 45 feet higher, lacking but 10 feet of the summit on the — = 2 
- ___—ihighway or approximately 1335 feet above the level of the Scho- ES 


zs _ harie river, is a coarse grained somewhat greenish eray sandstone sa 
(X9), On the next ridge to the west, at the same level as X’, is ae 
another outcrop of the coarse grained, massive sandstone on 
which glacial striae are well preserved, their direction being from: 
then e toward thes w. 


XXVIII Y. Nearly one and one half miles west of West Fulton a 
— is a road which turning to the south climbs the steep hill eon the ~_ 

eet southern side of Panther creek. A section was followed along this 

| 2 highway which is about two miles west of XXVIII X and partly 

2 parallel to it. The highway bridge across Panther creek near the 

base of the steep hill is approximately 280 feet above the level of 


a About 85 feet higher, or approximately 1190 feet above t 
= Schoharie river, is a prominent outcrop of massive, greenish. gray 
to. bluish sandstone (Y5) on the highway leading south well 
_ toward the corners. The sandstone is quite coarse grained, some Ps 
15 feet being exposed, and one layer shows ripple marks. This 
ss zone is referred to the Sherburne formation, and it will be re- 4 
i called that a similar sandstone in the section to the east (X®) : 
1135 feet above the Schoharie river was also considered as in this — = 
- formation. Some 195 feet higher on the main east and west — 
road on top of the plateau is a ledge of thin bedded sandstones 4 
_(¥%. This ledge crosses the highway just west of schoolhouse 
no. 6, in a straight line about two and one half miles southwest 
of West Fulton, approximately 950 feet higher and is at about 
the summit of this part of the plateau. The sandstones are 
moderately fossiliferous, Spirifer mesastrialis Hall (?) being the 
most common species. The rocks belong in the Ithaca formation, 
which, as stated in the description of section X covers the high 
part of the plateau to the south of Panther creek. The follow- 
ing species were collected: 
1 Spirifer mesastrialis Hall (?) (c) 


Too imperfectly preserved to show whether ere are fine 
Striae or not. 


¥ 


2 Palaeoneilo emarginata (Con.) Hall var. (r) 
The form with only a faint posterior constriction® 

3 Bellerophon patulus Hall (rr) 

4 B, acutilira Hall (?) (rr) 

5 Oyrtolites (Cyrtonella) pileolus Hall (2) (rr) 


Imperfectly preserved. 
6 Pectinidae sp. 


(rr) 


Too imperfect for generic identification. 
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of ‘Spirifer mucronatus (Con) 1 Bill. ; 
he Some of the specimens are very wide and ‘mucronate. 


ee 2 Spirifer mesastrialis Hall 
ESA fimbriatus (Con.) Bill. 


4 Ambocoelia wmbonata (Con.) Hall (?) (> es 
= : - Imperfectly preserved. pie 
Be 5 Sphenotus truncatus (Con.) Hall - Egil (rr). 
«6 s-~Paracyclas tenuis Hall erp e 
- 7 Liopteria dekayi Hall a (rr) 
me - + 8 Goniophora sp. (rie. 
pe ; Only posterior part of specimen preserved. : “oe 
24 . -9 Tentaculites sp. (rr) = 
— . 10 Grammysia subarcuata Hall (rr) 
¥ ; 11 Crinoid segments aes 
< In the above section, if the top of the Hamilton formation has 
4 -_ been correctly located at Y* then it gives information upon which 
i ‘an estimate of the thickness of the Marcellus and Hamilton for- 
a ‘ mations may be made. The barometer made West Fulton about 
a 450 feet above the Schoharie river level, while in Sherwood’s ~~~ : 
section the thickness of the rocks from the top of the Helderberg ae Ze 
3 ‘limestone to the base of Wauhalla mountain, which is about oppo--—— ee 
“a site the mouth of Panther creek, is given as 920 feet. This gives. = 


: 920+-450+655—2025 feet minus the amount of dip from the mouth 

we “of Panther creek to the bridge across the creek west of West Ful- © 
ton for the thickness of the Marcellus and Hamilton formations. - 

- If in section XXIX A east of Breakabeen and Wauhalla mountain 
the zone A®, 585 feet above the Schoharie river, marks the top of 

: the Hamilton then it is approximately 485 feet lower than in the 

a section XXVIII Y and since the distance between the two locali- 


a Proc. Amer. philosophical soc., 1878, 17 ; 348-49. 


2025240 f feet which equals 1685 feet. 
s XXVIII C. From West Fulton a section _was followed up Pa : 
ther creek to its head in the western part of Fulton township an <= 
SS then to the summit of the divide in the eastern part of Summi vee 
2 township. Rather more than one half mile west of the village 
is: a small quarry on the northern side of the highway which has 
= furnished a part of the foundation stone used in West Fulton — 
and there are also layers of blue flagging stone of fair qualia < 
. Some of the rather irregular sandstones contain numerous speci- | 
_ mens of Spirifer granulosus (Con.) H. & C. associated with other 

- Harilton species. The quarry’s elevation above Panther creek _ 

at West Fulton was not determined, but it is clearly several 

hundred feet. below the top of the Hamilton formation in the 

‘lower part of the zone called Ct of this section. 

Three and one fourth miles w n w of West Fulton in school 
district no. 7 the main branch of Panther creek turns sharply | 
to the north; but the section follows the highway toward Sum-_ 
oe mit and the smaller branch of the creek up the hill to the west. 

3 Some 490 feet higher than West Fulton, on the south-side of 
the road after crossing the west branch of Panther creek and 
passing the road on which the schoolhouse is located, are quite 
thin, bluish, argillaceous shales (C2) certain layers of which con- 
tain abundant specimens of the very mucronate form of Spirifer 

i mucronatus (Con.) Bill. associated with Chonetes cor onata (Con.) a 


Hall. These shales are clearly in the Hamilton formation. The . 
following species were collected: 


1 Chonetes coronata (Con.) Hall (a) : 

2 Spirifer mucronatus (Con,) Bill. (a) 

3 Cyrtina hamiltonensis Hall (rr) 

4 Camarotoechia congregata (Con.) H. & C. (rr). 

5 Macrodon hamiltoniae-Hall (2) (rr) 
Imperfectly preserved, 

6 Orthonota undulata Con. (rr) 


7 Prothyris lanceolata Hall (rr) 


=e eee pramciesus (Con.) Hu& C. 
- 28. — audaculus (Con.) H. & C. 
Je 3 Camarotoechia congregata (Con.) H. & C. 
4 Pterinea fiabella (Con.) Hall 
5 Liopteria bigsbyi Hall (?) 
Broken and poorly preserved. : ; 

On the hillside 55 feet above C3, or approximately 595 feet 

ee Tekan" than West Fulton, are thin, bluish gray sandstones (C4 _ 
‘in which a few fossils occur. This ledge is about on a level with 


E. _ the small cemetery on the north side of the road, and is appar- 
= ently in the Hamilton formation. 40 feet higher is a ledge of 
,- thin bedded, bluish gray sandstone five feet in thickness. <A lit- — 
___ tle below this stratum are loose fossils which seem to have come 
5 from this outcrop and apparently show its Hamilton age. At . 
-__ the edge of the woods on the south side of the road are ledges ~ 
= of rather coarse grained, thin bedded, grayish sandstone (C®). 


There are from 15 to 20 feet of these sandstones exposed, which — 
apparently oceur on the north side of the road at a little higher 
elevation. No fossils were found except plant stems; but there 
are numerous clay pebbles in some of the layers. This zone is 
probably near the dividing line between the Hamilton and Sher- 

: burne formations and it is a matter of some uncertainty to which 
formation it should be referred. On the highway 50 feet higher 
or 825 feet above West Fulton are bluish to greenish ar- 
gillaceous shales (C*) and bluish gray flagging stone. No fossils 

were found and in lithological characters these rocks closely 
resemble those of the Sherburne formation to which they are 
referred. Just south of the turn on the first road turning south 
toward Eminence are thin bedded, bluish gray, flagging stones. 

= (C%) below which are smooth, bluish, argillaceous shales weather- 
‘ing to an olive tint and containing some concretionary nodules. 

‘These shales are about 45 feet above those of C®. 

On the highway one and one fourth miles east of Summit, in 
the eastern part of Summit township, on the divide, is a layer 
of rather irregular sandstone (C’) which contains a few fossils. 


~ 


ua fossils were not found. This fossiliferous zone is re 
garded as indicating the appearance of the Ithaca fauna, guc- 
ceeding the barren sandstones and shales of the Sherburne forma =3 
tion and it is referred to the Ithaca formation although the be 
. hasty search for fossils did not yield specimens of Spirifer cS 
 mesastrialis Hall. The list of fossils is as follows: 


1 Spirifer mucronatus (Con.) Bill. (cp e 
2 8. tullius Hall ~ Sees 
8 Tropidoleptus carinatus (Con.) Hall ae 
4 Microdon (Cypricardella) bellistriatus Con. * (TERS se 
5 M. (C. ) gregarius Hall (rr) = is 
ee 6 Sphenotus cuneatus (Con.) Hall (cr) Se 
= ie 7 Schizedus appressus (Con.) Hall (ry ae 


On the south side of the road farther east near the-Summit: 

-, Fulton township line along the upper course of one of the 

branches of the Westkill are coarse, grayish sandstone and % 

thinner blue shales (C’—), This ledge is 140 feet lower than a 

the fossiliferous zone of C8 and is propably near the top of the 

. Hamilton. Fossils occur rather sparingly, the three following “a 
; species having been collected during a few minutes search: 


3 1 Tropidoleptus carinatus (Con.) Hall es See a 
2 Spirifer sp. (rr) Fe 
Fragments. 
3 Nuculites oblongatus Con. (rr). 


Large specimen—35 mm long and 19 high. 

On the western side of the divide going down into the second 
valley, sandstone and coarse shales containing abundant Hamil- 
ton fossils were found 120 feet below the zone C8. Between the 
two fossiliferous zones are exposures of sandstones and smooth 
bluish to olive shales which closely resemble, lithologically, those 
of the typical Sherburne formation. To the north of the road 
and northeast of Summit is a high, rounded hill, known as Cob- 
ble hill, on which are plenty of these fine Shales, the Sherburne 
formation apparently capping the hill. 


The section described above may be represented diagrammatic- 
ally in the egbowing manner: 


ye Shales and sandstones containing foss Is ae ‘ 


CO? oad to ofiva: shinles fend: sandstones on Eminene ie 
roa 


~C® Greenish 


C® Thin bedded, grayish sandstone 


a f | 115’ | Covered Bese 
ae See co aa ha 

a ; i 5’ | Bluish-gray sandstone; loose fossils po 

. 635" |———] Hamilton 

. : SE he 

oe | 595’ |—_—_—_ Thin sandstones with a few fossils 

By 5! 

: -, 540’ |———| C* Coarser Hamilton shales 

4 50! | 


* 490" |———| O? Fine Hamilton shales 
490’ | O} 
Quarry % mile west of West Fulton 


Hamilton 
oa Panther creek at West. Fulton 


ie erin of this section Sales sea level with that of Summit ll ae 
a) 9 ; 


as. sae 70 feet too great. In estimating the altitude of the a ; “a 
; “section above sea level Guyot’s elevations of the Schoharie val-— a nee 
4 ley were used* which were obtained by means of a mercurial 4 a 
; - barometer; while from the mouth of Panther creek to the top: 
? on the hill ae of Summit, the measurement was made by means — 


oe On comparing the altitude of the fossils found at XXVIII ca 
‘ es are thought to come from about the top of the Hamilton, 
- with that of the highest Hamilton zone in the Summit hill section 
it is found that the Summit fossils are 300 feet higher, or 370. a 
feet if the correction mentioned above be made. The distance 

_ between the two: localities is two miles which gives a dip of me * 
from 150 to 185 feet a mile to the southeast. If the above 


calculation be correct and this strong southeasterly dip con- eae 
ae 3 _tinues to the Schoharie river, then the thickness of the rocks 
_ in any section continuing westerly for several miles based upon S 

the altitude would be too great. This is probably the case for . 


: the one just described up the Panther creek from West Fulton 
and the altitudes of the section are greater than the thickness 
of the rocks represented in it. 


pach 7 
¥ 


Blenheim 

Blenheim township lies to the south of Fulton and to the 
east of Summit and Jefferson. Its eastern part is crossed by 
the Schoharie river bordered on the east by a very steep hill 
ire which in places has almost perpendicular walls several hun- 
dred feet in hight. The central part of the township is crossed 
from the west toward the east by two streams known as the 
Westkill and Mill creek which unite near North Blenheim and 


aAm, jour, science, 3d ser., 19:449, 


ah ae a ta taper along the Fulton-Blenheim as to the ore 
x ‘pe _ west. Along the river road are smooth, bluish shales us which 


vs. bluish, arenaceous, quite fossiliferous shales a ie 
a feet above the level of the river. The shales contain a Ham f 
ilton fauna i in which formation this zone belongs and the follow 

ing species were collected: i 


1 Camarotoechia prolifica (Hall) H. & C. (aa) 
ce Very abundant in thin layers. Moss ; 
Bes : 2 Spirifer audaculus (Con.) H. & C. (?) (rr). 

Sa Imperfectly preserved. 
~ 3 Ambocoelia umbonata (Con.) Hall 8 ery 
4 ei 4 Strophalosia truncata (Hall) Beecher (?) (r) 
3 : 5 Paracyclas lirata (Con.) Hall (rr) ar 
e 6 Orthonota (?) parvula Hall : (rr) 
BZ 7 Nyassa arguta Hall (rr) 
= 8 Pterinea flabella (Con.) Hall (rr) 
9 Actinopteria boydi (Con.) Hall (rr) eles 


A massive sandstone (V*) crosses the road 65 feet above the 
shales and runs along the highway to the northwest for some 
two and one half miles to a point near the first road turning to | 5 a 
the north, the bed rock being mostly concealed by drift. Ac- : 

‘cording to the barometer the top of this concealed interval is oe : 
595 feet above the massive sandstone of V°, although on account : 

ssi : _ of the southeast dip as shown above, it is not probable that the 

concealed rocks have this thickness. Just below the first turn 

to the north are ledges of rather thin bedded, coarse grained, 


grayish to bluish gray sandstone, 20 feet of which are exposed. 


Nee on Bs ; 

led hae and on decpiunt of the at ete of ne ( 
ealed rocks it is impossible to indicate the approximate line 
of division between the different formations. For nearly 500 


— dand i is about as high as any in this general region except to the 


S blocks of coarse grained, grayish sandstone but no pieces of red 
 yock were seen. Some of the sandstone is of greenish gray color, 


sandstone which will be described later, near the top of the hill 
west of North Blenheim and four miles southeast of this locality. 
The general features are shown in the diagrammatic section 
reproduced herewith. 

About two and one quarter miles west of the summit of the 
above section is the village of Eminence on the western line of 
Blenheim and at the corners of Summit and Jefferson townships. 
To the east of the village and some 50 feet higher is a rounded 


4 : branch of the Westkill. Capping the ‘hill is a ledge of thin 
er bedded, coarse grained, grayish to greenish gray sandstone, six 
Bs, _ feet or more showing in the outcrop. No fossils were found and 
_ * the rock considerably resembles coarse layers seen in the Ithaca 
) to the east of the Schoharie valley, or even in the Oneonta. No 

red rocks in the ledge or even loose pieces were seen. This hill 

is about two and one quarter miles southwest of the Ithaca 
shales of XX VIII W’ and four and one half miles northwest ofthe 
coarse sandstone (XXVIII D*) which caps the hill to the west of 


North Blenheim. One barometric reading gives the summit of the 


Eminence hill as 1200 feet above the level of the Schoharie river 


: He feet above the sandstone ledge of V° the bed rocks are largely — : 
concealed although there are occasioned exposures of sandstones. 
She this elevation, approximately 1350 feet above the level of the eth 
Schoharie river, the summit of this section is reached and the 


- gouth where the spurs of the Catskill mountains are conspicuous ~ x 
toward Stamford. On the surface are large numbers of loose 


similar in appearance to the Oneonta formation and like the | 


highland which forms the top of section XXVIII V. Between the © 
ie two hills is a deep and narrow valley formed by the main northern — 


‘OD GHOAMVYS MOANA: FA OOM 


formation. Some 30 feet above the river is the foot of the gorge in 


*H 4 Dekiely resemble the Hatniting although nes are eae in that 


ip the lower part of the Westkill at the falls. The sides of the gorge co 
are perhaps 50 feet in hight and the rocks consist of sandstone 
alternating with shales of olive, blue and greenish color. In the 
blue and olive shales below the falls are numerous specimens of ee 


eH Paracyclas tenuis Hall, and (?) Beyrichia sp. is also common. This : i 


ance ; but 25 feet higher are blue shales containing a number of | 


‘exposure resembles the Sherburne formation in lithologic appear- 


Hamilton species so that it is perhaps better to regard this zone 
as one of the transitional beds from the Hamilton to the Sher- 
burne formation. Mather mentioned the fossils at this locality 
stating that “ The gray grits by the falls at the tannery, at North 
Blenheim, contain fossil shells. They were first observed by 2 eae 
Prof. Vanuxem, who found their stratum about six inches thick. —_- ee 
Several localities were observed where many species of fine shells Shes 
may be obtained, in the bluish and brownish gritty shales on the 

road from North Blenheim to Gilboa.”’@. 

Mather. also indicated the top of the Hamilton on his section 
“up the valley of Schoharie creek” as near North Blenheim and 
succeeded by the Portage group.’ This is about the same clas- 
sification as that indicated above, since the writer regards the 

bIbid., pl. 25, fig. 6. ; | 


The Samplete list is: . ets 
"1 Tropidoleptus carinatus (Con.) Hall 3 Qs 


_ 2 Chonetes coronata (Con.) Hall (?) . (ry oe 
e3 Ambocoelia umbonata (Con.) Hall (Gia Ber 
4 Camarotoechia congregata (Con.) H. & C. “oe - = 
One specimen rece aes somewhat C. stevensi (Hall) H. - i : 
‘ sat Bee 
om 65 Cephalopod (rr) is 


Fragment of shell. 


The above fossiliferous zone is 25 feet above the base of the 
_ Westkill gorge and shows the transitional nature of the beds 
in the lower part of this section. “4 


XXVIII D’. In ascending the eastern point of the hill for 215 Pa 
- feet above the shales by the highway the rocks are largely covered. : 
' At an elevation of 270 feet above the river level, however, are 
plenty of loose, angular shales which evidently came from a ledge 
at about that horizon. These shales are quite fossiliferous con- 
taining a large number of specimens of Camarotoechia stevensi 
(Hall) H. & C. and an occasional one of Spirifer mesastrialis Hall. = 
These fossils show that at this horizon the rocks of the Tthaca 
group are reached. The complete fauna is: 


1 Camarotoechia stevensi (Hall) H. & C. (aa) 
Very abundant in a thin rotten sandstone. 

2 Spirifer mucronatus (Con.) Bill. (?) nea (rr) 

38S. mesastrialis Hall (rr} 
The fine striae are only faintly shown. 

4 Sphenotus cuneatus (Con.) Hall : (a) 

5 Goniophora carinata (Con.) Hall (rr) 


6 Modiomorpha Sp. (r) 


| PEO SANDSTONE NEARL YUN PLACE, 


| Base of weary 6aAY sawosrone ONEONTA?) ” 
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- CLASSIFICATION, ETC. OF HAMILTON AND CHEMUNG SERIES-199 


-_-.'% Palaeoneilo cf. plana Hall Bey (rr) 
’ 8 Lingula sp. (rr) 
9 Grammysia cf. elliptica Hall (rr) 
Similar to the specimen from Ithaca, N. Y., as figured on pl. 
58, fig. 1. 
10 cf. Glossites depressus Hall (rr) 
11 Bellerophon sp. (rr) 


Fragment of a very large specimen showing a strong mesial 
band with a deep sinus at the front of the shell. 


12 Tentaculites spiculus Hall (c) 

Another bench of shales occurs 310 feet above D® and at this 
horizon quite a number of species were collected from the loose 
pieces though it is not certain that all of them came from this 
zone. The list follows: 


1 Camarotoechia stevensi (Con.) Hall (?) : (c) 

2 Spirifer mucronatus (Con.) Bill. (?) (rr) 
Poorly preserved. 

3 SN. mesastrialis Hall (r) 


Most of the specimens are worn and do not show the fine 
striae, but on the dorsal fold of one they are clearly 
shown. 

4 8. sp. (rr) 


In form and size of plications like Sp. granulosus (Con.) Hall, 
but too imperfectly preserved to show granules. 


5 Crinoid stems. (r) 
Segments of small ones. 

6 Dalmanites (Crypheus) boothi (Green) Hall , (rr) 

7 Microdon (Cypricardella) tenuistriatus Hall (rr) 

8 Nyassa arguta Hall eee Key, 


Same at least as fig. 7 and 8, pl. 53, from Pitcher Springs, 
which is in the Ithaca group. 


Sphenotus truncatus (Con.) Hall (c) 
These range from 10 to 20 mm in length and are apparently 
quite good specimens of this species. 
10 Goniophora hamiltonensis (Hall) Miller (?) (r) 
Not clearly preserved but apparently this species. 
11 Palaconeilo constricta (Con.) Hall 
var. flexuosa Hall (rr) 


=) 


¥ Tentodesma ef. peek: ant 
"The specimens being poorly mrecerre do not show the spi 
_ and do not seem to be quite so oblique on the uobeey 
ridge. => 


13 (2) Schizodus sp. 
Badly broken. 


14 Liopteria dekayi Hall ; '? Cater 
“15 Orbiculoidea sp. fo 3: = ; Co 
‘Broken and poorly preserved. aa 
: On the supposition that this zone and that of XXVIII X® onthe — 
2 < hill south of West Fulton are at about the same horizon, near the — >i 
ag base of the Ithaca formation, a calculation was made which gave 
_ a dip of 174 feet a mile to the south southwest. Again the same 
hv. calculation was made between this zone and that of XXVIII G8 
- on the hill east of Summit which gave a dip of 129 feet a mile 
to the southeast. ; mente 
It will be noticed that this dip of 129 feet a mile agrees very ~ a 
closely with that obtained for the sandstone of the Eminence 
hill and D® of this section which is 122 feet. The general agree- ’ 
ment of these several localities seems to demonstrate that this 
portion of Schoharie co. has a considerable southeast dip. 
XXVIII D4‘. A ledge of rather thin shales in which fossils are 
abundant occurs 640 feet above the level of the river. Spirifer 
' . mesastrialis Hali and other species of the Ithaca formation were a 
found and the entire list is as follows: | 


1 Sphenotus cuneatus (Con.) Hall (c) 
2 Orthonota undulata Con. (rr) 
3 Schizodus appressus (Con.) Hall (2) (c) : 
Rather smaller though near the form of this species. 
4 Grammysia (Sphenomya) cuneata Hall (rr) 
5 Leptodesma rogersi Hall (ce) 
6 Liopteria dekayt Hall (r) 
y Sed sp. (tr) 
fine concentric striae. 
8 Spirifer mesastrialis Hall ‘ - (r) 
9 Liorhynchus mesacostalis Hall (?) (rr) 
10 Orbiculoidea sp. . (rr) 


11 Tentaculites sp. - (r) 


XXVIII Ds Only 10 feet Teer this “eee of the iehaes: shales — 
isa ledge of gray, coarse grained, thin bedded sandstone with the ‘ 
Fe lithologic appearance of the Oneonta. 20 feet above its base red pre, 
-_. sandstone was found which was thought to come froma stratum 
at about that horizon but perhaps this is not the case. There 
is, however, some positive support for the supposition that this | 

red sandstone is nearly in place since at Gilboa in the Schoharie ue 


river are red sandstones and shales which according to Sher- 
wood’s section are 666 feet above the gray sandstone which _ : 
makes the rapids in the river at North Blenheim®; while the red 

- sandstone on the hill west of North Blenheim is approximately —— 


A 670 feet above the same horizon. 90 feet above the red sand- : ine 
4 stone is a cliff of massive coarse grained, greenish sandstone, S oe ne 
a forming the eastern end of the hill, at an altitude of 760 feet’ a 
% above the river level. This sandstone in its lithologic appear- ye. 


- - anee closely resembles the Oneonta although it probably occurs | | 

at a lower horizon than the sandstone farther west in Jeiferson 
township which has been called the base of the Oneonta forma- 
tion. 


ro 


XXVIII H?. This section follows the highway from North Blen- “a ; 
lieim toward Jefferson along the side of the steep hill to the 
north of Mill creek and is nearly parallel to the section just de- 
scribed. The exposures for the lower part of it are about the 
same as those for XXVIII D, above which the rocks are covered 
for a considerable thickness, and this part is called H*. At 440 
feet above the river a heavy bedded, quite coarse grained, mas: Be 
sive, greenish gray sandstone is reached (H’), 30 feet of which 
is shown in the highway and this is succeeded by 35 feet of 
greenish and bluish, smooth, argillaceous shales (H?). No fossils 
were found either in the sandstone or the shales. “The eleva- 
tion of-this sandstone, 440 feet above thé river, agrees closely 
with the thickness of 431 feet assigned by Sherwood to the rocks 
from the rapids at North Blenheim (formerly Patchin Hollow) 
to the coarse gray sandstone which forms the top of the Little 


aProe. Amer. philosophical society, 17:347-48. 


: a , b te ; 


| pt 1H on top of the eel argillaceous si 


ane ; 


are common. Sao baantee this ies are bluish, ar 
us shales which also oe ‘numerous fossils. sey: 


= rm: a Reoet of fire-stone. These shales onshitnee one ai oa 
om st fossiliferous zones found in the Ithaca formation and it — 45 
It will be pte seen 


nn paveuent Che for ore 


Me 


‘ ott is Pees ‘eiaitvon and furnishes an interesting sian 4 
a of the recurrence of this fauna. Spirifer mesastrialis Hall wae . 
not noticed in this zone, but in section XXVIII D this species was — 


_ found some 235 feet lower and also higher. The fauna is interest- 
kath ‘ i 


ing and richer than that found at any other locality. ; 
1 Spirifer mucronatus (Con.) Bill. (a) — 


(28. tullius Hall (c} A 
: ee 8. granulosus (Con.) H. & C. fae 
4 Tropidoleptus carinatus (Con.) Hall (a) r 
5 Athyris spiriferoides (Eaten) Hall (ce) oo 
6 Chonetes setigera Hall (a) "Se 
7 C. coronata (Con.) Hall (r) 4 
a 8 Oryptonella (Hunella) lincklaenit Hall — (r) 
9 - Palaeoneilo maeima (Con.) Hall ‘(ae 
aha TOs P: emarginata (Con.) Hall (rr) . : 
LA. Pholadetta radiata (Con.) Hall (} im 
ne 12 Nucula bellistriata (Con.) Hall (rr) 
At 13 Glyptodesma erectum (Con.) Hall : (c) ea 
Be 14 Orthonota wndulata Con. pa (r) “3 
hs 15 Modiomorpha concentrica (Con.) Hall (rr) 
; 16 M. mytiloides (Con.) Hall (rr) 
nx 17 M. subalata (Con.) Hall 
var. chemungensis Hall (rr) . 
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arcuata (Con) Hall 
24 @ _ globosa Hall 


28 Actinopteria boydi (Con.) Hall 
26.4. decussata Hall 


ie xs Bellerophon acutilira Hall 
2 Crushed and imperfectly preserved. 
28 Coleolus tenuicinctum Hall 
29 Phacops rana (Green) Hall Sarg 
30 Dalmanites (Crypheus) boothi (Green) Hall 
31 Orthis (Rhipidomella) vanuwemi Hall (?) 
32 Orthothetes chemungensis (Con.) H. & C. 
33 Chonetes lepida Hall 
34 Solen (Palaeosolen) siliguoidea Hall 
35 Microdon (Cypricardella) bellistriatus Con. (?) 
Imperfectly preserved. 
36 M. - = (Cypricardella) tenuistriatus Hall 
37 Macrodon hamiltoniae Hall 
38 Cimitaria recurva (Con.) Hall 
39 Hyolithes aclis Hall 
40 Leda diversa Hail 
41 Cyrtolites (Cyrtonella) pileoius Hall 
42 Pleurotomaria rotalia Hall 


XXVIII H®. Succeeding these fossiliferous shales for 85 feet the 
_rocks are partly covered; but there are not infrequent exposures of 
blue shales. Fossils were not found, The examination was hastily 


made and the shales are undoubtedly fossiliferous as are those eo 
of the same general horizon in XXVIII D‘* which contain speci- ee 
ments of Spirifer mesastrialis Hall. These blue shales show 
within 10 or 15 feet of the base ledges of coarse grained, irreg- 
_ular, thin bedded, grayish to greenish gray sandstone (H*) which 


: “weathers to a Tene gray color and resembles in lithol 
_ ance the Oneonta sandstone. The base of this ledge is baro 
ae cally 640 feet above the Schoharie river, ‘which is only 10 
~ lower than that of the similar ledge in section XXVIII D®. On , 
surface not far above the base are loose blocks of red sandstone, — tf: s 
put it was not found in place. Along the road to the west the 4 
rocks are largely covered on the high ground in the western part | t 
_° of Blenheim and eastern part of Jefferson. But at the summit of i 
_ . the road in the eastern part of Jefferson there is plenty of the a 
A coarse, greenish gray sandstone loose on the surface and the long 
lines of stone walls are constructed largely of it. In altitude 
this locality is barometrically some 650 feet above H® or 1290 a 
feet above the Schoharie river at North Blenheim; but if there be ng 
a dip of 80 feet a mile to the south of east, as along Panther 
Bee: creek, then the thickness of the rocks would not be more than 350 : 
Wie feet for this upper part of the section. 
on _ XXVIIIE!. By the side of the river road about one and one be 
half miles south of North Blenheim and 345 feet higher are bluish, ae 


-argillaceous shales which are fairly fossiliferous. They contain 
specimens of: x 


1 Spirifer mucronatus (Con.) Bill. (rr) 
2 Chonetes setigera Hall ses (rs : 
3 Tropidoleptus carinatus (Con.) Hall (rr) Bs 
) 4 Grammysia sp. (rr) + 93 
ARES OO Only fragments. 


XXVIII Bt. On the eastern side of the Schoharie river below 
North Blenheim and in the northeastern part of the township is a 
precipitous wall of rock out of which the highway has been cut; 
a locality known as the “dugway.” The rocks consist of soft, 
blue, argillaceous shales with thin layers of sandstone. The 
irregular layers of shales contain some rather poorly preserved 
fossils; but the smooth shales seem to be barren. Toward the 
top of the cliff is a layer which has somewhat concretionary 
structure, similar to that noted in other localities in the upper 
Hamilton and succeeding formations. This cliff is shown to be 


in the shatee: ee 
eee oT Camarotoechia prolifica Hall 

- Abundant in a thin layer. 
eee Nuculites oblongatus Con. 
ees: Palaconeilo constricta (Con.) Hall. 
4 Phthonia sectifrons (Con.) Hall 
5 Orthonota (2) parvula Hall” 
6 Pholadella radiata (Con.) Hall 
Ts Grammysia arcuata (Con.) Hall 
pene SG: lirata Hall Ome 
9 Pterinopecten vertumnus Hall is 
10 Bellerophon patulus Hall (?) (rr): 


In the Schoharie river valley region the line of separation be- 
2 tween the Hamilton and Sherburne formations is not as clearly. 
shown for part of the distance as it generally is farther west. 
2 This is due largely to the heavy mantle of drift covering the 
~__ slopes of part of the hills, also the valley near North Blenheim | = ke, 
4 where the characters of the two formations blend. It was shown 
pretty clearly, however, in Fulton township that the line of 
; division is well toward the top of the high hill south of Panther ee 
| creek which is followed to the upper part of the high hill west of 
the Schoharie river. Then the line is along the side of this hill 
dipping quite rapidly to the south and reaching the river valley 
in the vicinity of North Blenheim and apparently crossing the 
river somewhat south of that village. Then it gradually rises on 
the slope of the hill east of the river as it is followed northerly 
till opposite Breakabeen we find it on the hill to the east and 
above Houston Corners. From there it continues northerly to. 
the Moheganter hill in the southern part of Middleburg, enters. 
the northwestern part of Broome township and follows the 
western side of Catskill creek for some distance below Franklin- 
ton before it crosses to the eastern side. 


“XXVIII Z'. About half way Sales the wires of North Blen- 


: : ‘heim and Gilboa is the Minekill the lower part of its courserunning og 


in which a few imperfectly preserved fossils occur. The rocks if 


parently unfossiliferous and there is one prominent layer of gree 
‘shales. The fossils from the blue shales near the mouth of a 


‘brook south of the Minekill are so imperfectly preserved and i a : 


‘4 fragmentary that it is scarcely possible to identify them more 


than generically. The list as far as the specimens were deter- 


mined is as follows: 
ut Liorhynchus (?) or 


— Camarotoechia (2) sp. (ce) 
, The specimens do not seem to agree closely with the figures _ 
of the Ithaca species of either of the above genera, 
2 (?) Palaeoneilo sp. (rr) 
Broken specimen showing the characters imperfectly. 
3 Orbiculoidea neglecta Hall (?) (rr) 
Specimen imperfectly preserved but apparently this species. 
4 Lamellibranch (rr) 


Fragment of long shell in which the Discina is imbedded. 

In the Minekill just below the main river road are the cascade 
‘and gorge known as the Minekill falls. The gorge at the cas- 
cade is very narrow and the walls are perpendicular, perhaps 100 
feet high. The main part of it is cut out ofa sparingly fossilifer- 


_ however are principally rather thin, bluish sandstones, ap-— Ss 


very near the township line. Just to the south of the Minekill — Ra 
peer along the western bank of the Schoharie river are bluish shales’ _ 


> 5 ete, ‘ay 
+ ‘ - 2” 


f 
aS Pda é 


e shale > which contains an » occasional thin layer of sa 


“at 


“It is : piobabie that Reed rocks are in the Ithaca formation al i: 
: _ though the list of fossils given below does not furnish very con- £, 
usive evidence for Spirifer mesastrialis Hall was not found. 


a 1 Tropidoleptus. carinatus (Con.) Hall — wo : "gh 
id _ 2 Spirifer mucronatus (Con.) Bill. (c}pae 
3 Chonetes setigera Hall (c) | 


4 Orthothetes chemungensis (Con.) H. & C. (2) 
5 Nuculites oblongatus Con. 


4 6 Leda brevirostris Hall ; es, 
Ts Lunulicardium fragile Hall (rt). cee 
4 ‘At the brink of the upper cascade and on the banks of the : 
@ “creek above is a blue, fairly massive sandstone containing © 


_Psilophyton princeps Dn. and other plant stems. 


XXVIII Z?. By the side of the road toward West Gilboa and 
about west of the Minekill falls are fine blue shales which are 365 
feet or more above the level of the Schoharie river and below them 
are some quite heavy sandstones. The shales are fairly fossilifer- 
ous and are in the Ithaca formation. The following species were Wey 


a~ 


collected in a few moments: An 
1 Nuculites oblongatus Con. (?) (rr) é 
Posterior part missing. fon 
2 Tropidoleptus carinatus (Con.) Hall (rey 
3 Spirifer tullivs Hall (c) 
4S. mesastrialis Hall (?) (r) 


Poorly preserved. 


5 Lamellibranch shell. 
Imperfectly preserved. 


XXVIII Z3. On the Minekill four miles west of the Schoharie 
riveris the little hamlet of West Gilboa or Shoe Hollow. The rocks 
along the highway from Z? to this place are well covered, with only 
now and then an outcrop of a sandstone stratum or a little shale. 
On the hill one fourth mile north of West Gilboa are greenish 
shales in which Spirifer mesastrialis Hall is abundant. The fol- 


lowing species were obtained: 


Reaatica red and green shale (Z*) approximately 590 feet. above 
<i the level of the Schoharie river. To the north of this hill about 
, one mile from West Gilboa is Pigeon creek, a tributary of the 
- Minekill from the north. Along the highway on the northern — 


sandstone containing fossils, frequently Spirifer mesastrialis Hall. 
These blocks were not found in place but it seems probable that 
‘they occur in place above the zone of reds described near West § ‘3 

- Gilboa. Higher on this hill forming the divide between the 


cs oe cnonade Hall se 3 

Thin layers nearly filled with these sheils. 
4 3 Tropidoleptus carinatus (Con.) Hall 
a Microdon (Cypricardella) gregarius Hall (?) 
_ Imperfectly preserved. 


a Palaeoneilo constricta (Con.) Hall (2) 


Imperfectly preserved. 


Only a few feet higher are . ledges of thin red sandstone and 2 


bank of this creek as far as the first road are frequent pieces of 


Minekill and Mill creek are large numbers of loose, angular, ~ e 
blocks of red sandstone. This seems to show that a considerable 


coarse grained, grayish to greenish gray sandstone. Mixed, loose 


ie 
a 

amount of the red occurs in this hill interstratified with the Se 
: 

: 


specimens of these two colored sandstones occur well toward 
Ruth church which is on the high part of the divide in the south- 


_ western part of Blenheim, 475 feet by the barometer above the | 


red sandstone north of West Gilboa. Not far from Ruth are — Me 


_ large quantities of loose, angular blocks of greenish gray sandstone: 


similar to the typical Oneonta. Loose by the highway about one 
fourth mile west of West Gilboa are blocks of greenish sandstone  __ 
containing Ithaca fossils some of them having large numbers of * 
Spirifers. It is not clear whether these blocks came from a hori- 

zon below or above the red sandstone of Z!, but the following 
species were collected from them: 


1 Spirifer mesastrialis Hall (rr): : 
Two broken shells. 4 
2 8. mucronatus (Con.) Bill. (?) (rr) - 


Two fragments and one small specimen. i 


3 erfectly ee Cy sent ey 
aconeilo sp. yee ho tee 
| - Heavy concentric markings like P. emarginata Gon: Hall; 
ee but there is no constriction. Something like the shells” 

found in the Ithaca in N. E. ‘Pennsylvania. : 


oe 


occur Preqient along the highway, but a ledge was not seen in 
act place. In fact there are but comparatively few exposures of. 
rocks in place along the upper course of the Minekill. Some two 
-and one half miles above West Gilboa loose blocks containing 
_ fossils were seen by the highway, but it is not certain that ee . 
_ came from that immediate vicinity. In these blocks the follow- 
8 ing species were obtained: 


1 Spirifer mesastrialis Hall eT as (rr) 
_ 2 Homalonotus dekayi (Green) Emm. (2) (rr) 
_ 3 Paleoneilo emarginata (Con.) Hall var. > (c) 


The posterior emargination, as in Pennsylvania specimens, 
is not as deep as on typical specimens of this species. 


4 Microdon (Cypricardella) sp. 

2 Too imperfect for specific identification. 

E LXXV E*. On the western bank of the Schoharie nearly two 
re _ miles below Gilboa where the road runs very near the river are 
massive unfossiliferous sandstones which are fairly coarse grained 
and mostly gray in color with but a faint tint of green. Perhaps 
one fourth mile belowthe Gilboa bridge near the bank of the river 
is a small quarry EK? which has been worked to some extent for 3 
building stone. The rock is a massive, rather coarse grained, 7 
greenish gray sandstone which runs down to river level, some 

20 feet being exposed. No fossils were found in the bed rock; 

‘but on the stone wall along the highway at this locality are large 

blocks of bluish sandstone containing specimens of T'ropidoleptus 

carinatus (Con.) Hall; Spirifer sp.; Glyptodesma erectum (Con.) 

Hall and other fossils. Careful search was made for this zone 

in the vicinity of Gilboa but without success and it is probable 

that the specimens came from the drift. Along the highway from 


ae 
al 


A, ies mnich stronger than in the sandstone of BY and alteeee i 
“ with them are shales usually greenish in color though some of 
them are blue. The blue shales contain fragments of Rhodea 
aa pinnata Dn. A specimen was submitted to Prof. D. P. Pein ¥ 
who kindly compared it with the types in the museum of McGill - 
: ‘university and wrote, it “is undoubtedly to be referred to Rhodea 
pinnata as a comparison with our types clearly shows.” In some is 
of the blocky, greenish shale by the roadside below the bridge 

are fish scales. From the bridge for several rods up the stream > 
i along the bank not much above the water is a stratum of = 


Sa 


brownish red, silicious sandstone, nine inches in thickness. The | 


lower part of the stratum is of a reddish green coicr.- On the 


bank above the highway just south of the bridge is a stratum of 


heavy, coarse grained, gray sandstone which contained the trunks: | 


of the tree ferns, Psaronius textilis Dn., which were exposed by 


the freshet of September 1869. Several of the trunks were secured | 


by Prof. Hall and are now in the state museum of natural history. 
Prof. Hall described at an early date® the circumstances attend- 


ing their discovery and submitted them to Sir William Dawson 
for description.2 The impression of the side of one of these 


trunks still shows very clearly in the sandstone at this locality. 
LXXV B!. On the eastern bank of the Schoharie one mile below 

Gilboa is a steep cliff rising very abruptly from the river. The 

rocks consist of massive greenish sandstones alternating with 


’ 
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aay. 


greenish and blue argillaceous shales. The dip is from 1° to 14°. 


S 50° E. In the river near the bank are large blocks of 
greenish sandstone, similar to the stone in the quarry on the 
western bank farther up the stream. On one of the largest 
blocks which did not appear to have been transported far by the 


a 24th an. rep’t N. Y. state museum of nat, history, 1872, p. 8, 15-16. 


b Quarterly jour. geol. society—London, 1871, 27:269; and Geol. surv. Canada, the fossil plants of 
the Devonian and Upper Silurian formations of Canada, 1871, p. 59. 
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, feet above the top of the sandstone which contains the tree ferns, 
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; Raninar ~The accompanying picture gives a fairly good idea o 
; he eis sues a Segal to the “glee of the Schoharie ne 
. is 


"appearance of the Oneonta. 


According to Sherwood’s section the base of the cascade is Bt 


Psaromus textilis Dn., at Gilboa. Above the bridge there is a 
small fall above which on the southern bank of the creek are” 


bluish to greenish crumbly shales containing fish plates one ats : 
_ which was recognized by Dr Eastman as probably belonging to 


Bothriolepis minor Newb. The number of specimens is not great o 
and the fossiliferous layer apparently does not have any con- . 
siderable extent. A few feet above are red shales forming a well 


marked zone in the sides of the glen, 12 feet in thickness. The 


rocks have a thickness of 120 feet from the foot of the cascade 
to the base of this zone of red shale as measured by Sherwood. 
The dip in the glen above the bridge varies somewhat with dif- 
ferent strata, but is decidedly to the southeast. On the northern 


bank it ranges from 1°-34°; while on the southern bank a dip of 


14° almost directly east was noted. Several small specimens of 
Psaronius textilis Dn. were found by the side of the highway 
when this locality was first visited, which apparently came from 
some of the greenish gray sandstone when the excavations were 
made for the foundation of the bridge. 

At the saw mill one quarter mile above the mouth of the 
Manorkill and 200 feet-above the level of the Schoharie river are — 
red sandstones and shales, 12 feet of which are exposed. Be- 
tween the two zones of red shale there are some 56 feet of grayish | 
sandstone and shale shown along the bank of the creek. This 


a Proce. Amer. philosophical society, 17:347. 


in che more ‘putiedint eee of Gilboa.- were aspen ae : 
as follows by Emmons, “An undefined mass of gray sandstone 
succeeds, which contains land vegetables, and, at the Manorkill | 
falls, one mile above the village, also contains numerous fossils, ae 
_ among which are several Cypricardia two species of Solen and — ie 
’ what appears to be the Terebratula lepida. The rocks are coarse be . 
grits at the falls, with some layers of gréen tough shale, in which 
a are contained most of the Cypricardia. The tough, lumpy ehar- — be 
acter of this shale is a great inconvenience to the collector of . 
fossils. Above the Manorkill falls, the red marl or slate is many = 
- feet thick. This is succeeded by the greenish and coarse sand- » 
stone shales alternating for five or six hundred feet,and appearing — 
in high and steep escarpments on the mountain half a mile north 
of the kill; the rock contains a few Cypricardia. The whole series 
is fossiliferous; more so, we think, than what appears upon a 
cursory examination, principally on account of the coarseness eis 
the grits and the unfavorable state of the stratification. The 
beds at and immediately above the bank of the creek near the | 
village are destitute of animal remains, or at least we did not 
succeed in finding any. Now the stratum which contains vege- 
tables at other places contains also Cypricardia. In this stratum, 
many fragments of stems and long leaves are preserved, but 
crushed, and so broken that they are worthless as cabinet speci- 
mens, yet the stratum itself is a good guide for the rock. It is 


2 
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as hat atoerinea in Mr Vanuxem’s aie ino 
‘first discovered the fossils at Mt Upton on the Unadilla. 1 
discovery of this stratum (or strata, for there are several) 
ss ae at the base of adjacent mountains, identifies two  dista 


the Manorkill, where Devonian feasts had been found, it oe 
important to py malate as many facts as possible which would 


Gilboa, and, what was still more satisfactory was their — 
tion with the Cypricardia catskillensis [Amnigenia catskillensis — 
__-—- (Van.) Hall] discovered by Mr Vanuxem, on the Unadilla. These 
a fossils will undoubtedly be found quite numerous in this neigh-. is 
y borhood, as we observed several specimens in the rock two miles 
g above Prattsville, on the banks of the creek. It appears, there- 
fore, that it has a wide range in this series, and may be regarded 

as characteristic of the formation in which it is found.”’@ 

Darton states that the Oneonta formation “begins at the 
Manorkill falls and extends about 12 miles southward’; while 
‘on the Geologic map of New York the red shales in the gorge above | 
the highway are apparently considered as marking the bottom of 
the formation. — 

On the geological map accompanying this report the writer has — 
accepted for the base of the Oneonta formation from the Schoharie 
valley eastward, the lowest thick beds of red shales and sand- | 
stones accompanied by coarse greenish gray sandstones. These. oe 
red rocks are not considered as marking the same horizon from By aI 
this valley eastward, for the evidence seems to the writer to clearly ay 
show that the reds appear at a lower horizon as they are followed . 
into Albany and Greene counties. The lowest reds, however, seem f 
to be about the only zone that can be followed for the purpose | 


a Agriculture of New York, 1846, 1:195-96. 
b Amer, jour. science, 3d ser, 45:206. ~ 


a Yn onta formations for several hundred feet. In the greeni 
ey sandstones at the Manoreiy or en the Schoharie near Gilboa. 


ie of eee which probably came from these sandstones. hs 
Considerably higher above these red and greenish gray sand- 
; {ones a meager Ithaca fauna was found at several places*in 
the Schoharie and Manorkill valleys. It was not satisfactorily 
- determined whether these highest fossiliferous layers occur ata 
higher stratigraphic position than the top of the Ithaca fauna in ae 
"es the Susquehanna valley, but it is clear that the lithologic con- ie 
- ditions of the Oneonta formation appear at a lower stratigraphic cae - 
a position in the Schoharie than in the Susquehanna valley and that ae 
: there is an alternation of these conditions through a thickness oie ma 
of several hundred feet of rocks. The Schoharie section is along a 
ae the region of oscillation, between the marine waters with the 

Ithaca fauna of the west and the brackish waters of the east. 
ni fn the Susquehanna valley during this time, marine waters pre- z. 
vailed as shown by the faunas, and there is no evidence of the 
brackish waters; while in Albany and Greene counties the brack- 
. ish waters dominated and there is scarcely any evidence of marine 
faunas. 


LXXV Alt. This section extends from the Schoharie river at the. 
Gilboa bridge along the highway toward Grand Gorge for more 
than one mile, and then to the top of the hill about south of Gilboa. 
3 It is an especially interesting one since it shows the presence of an 
a fauna with a considerable number of species, over 400 feet 
above the river level and the first stratum of red rocks at Gilboa. 
The lower part of the section (A?) is pretty well covered, but there 
are some outcrops which give a general idea of the lithologie char- 
acters of the rocks. At the base are massive sandstones, above 
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ous sandstones alternating for about 15 feet with <5 ey 
“sf in Dial core are uVORY abundant. The most abundant species 


the iiss form a sort of en stone. These are mee by some a 


_ 30 feet of greenish gray, thin bedded sandstones (A%) at the sur- 


what irregularly bedded. The dip as measured by the ledges at e 
the side of the road varies from a little less to more than 2° S, 50° 


some clay pebbles. Below a ledge of massive, irregularly bedded — 
sandstone are bluish, rather thin, argillaceous shales. These — 
recks make a prominent ledge in appearance, not unlike certain — 
sandstones in the Oneonta formation. At the top of these sand- 
stones, 420 feet above the river at Gilboa is another fossiliferous : 
i zone, (A‘), having the lithologic appearance of the lower one and ~ 
oe containing abundant specimens of Spirifer mesastrialis Hall. 
From zones A? and A‘ the following species were collected: 


. 1 Spirifer mucronatus .(Con.) Bill. (). on 

2 8. _ mesastrialis Hall (aa) 
Very abundant in these thin layers. 

3 Camarotoechia eximia Hall (6) Je 
4 Tropidoleptus carinatus (Con.) Hall (a) 
5 Palaeoneilo emarginata (Con.) Hall var. (ay iy 
6 Microdon (Cypricardelia) complanatus Hall (Ct Se 
7 M. Veer ) gregarius Hall (rr) 
8 Actinopteria boydi (Con.) Hall (r) 


- Large specimen in shape somewhat like ‘YN. cunciformis 

(Con.) though pee longer and showing concentric 
apr striae. ; 
* These fossiliferous layers are apparently in the same cenerat 
stratigraphic position as the loose fossils found on the hil! north — 
‘of West Gilboa toward Ruth and in the hill northeast of Gilboa — S 
which will be described after this section. They are clearly — 
above. the zones of red shales shown in the gorge above the | 
- “Manorkill falls and about 200 feet above the lower one. Suc-. 
ceeding zone A‘ for 310 feet to the top of the hill 730 feet above 
the base of the section the rocks are partly covered, but — 


_ there are frequent exposures showing an alternation of ‘grayish 
--gandstones with red shales and sandstones. The thick- 
‘ness and alternation of these rocks are shown on the | 

accompanying diagrammatic section and their lithological 
characters agree either with those of the Oneonta or 
- Catskill formations. No fossils were found above A‘ except trails 
‘of worms on a loose specimen of grayish sandstone. The accom- 
panying “ Geological section along the Schoharie river from Scho- 
harie to Gilboa” is intended to give an idea of the topographic 
outline of the hills to the west of the Schoharie river as well as 
_ the order and extent of the formations. On account of the lack 
Gere of a topographic map of the Schoharie valley region it was diffi- 


cult to represent this section with any great accuracy and it is to 
‘ Sf be regarded as a somewhat generalized section. It is thought, 
‘ ‘ . however, that it will give an impression of the rugged nature of 
_.._ this region and a somewhat graphic representation of the several 


ou formations which have already been described. 


LXXV O12, About one mile below Gilboa the Plattenkill or 
Flat creek enters the Schoharie river from the east. Between this 
ereek and the Schoharie river is a high hill with a very steep 
bank toward the river. On the southern end of this hill to the 
west of the Plattenkill and one and one half miles northeast of 
Gilboa are greenish gray massive sandstones (01) while in shales 
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P -. mesastrialis Hall 
2 Tropidoleptus carinatus ( Con.) Hall 
3 Camarotoechia sp. ; re 69 


Too imperfectly preserved Hee specific identification. 
4 Goniophora cf. hamiltonensis (Hall) Miller my (tr) 
Eas Actinopteria boydi (Con.) Hall Sa (rr) © 


In the massive sandstones below the fossiliferous shales Amni- 
genia catskillensis (Van.) Hall occurs, which is considered the — 
characteristic fossil of the Oneonta sandstone. Below the mas- 
sive sandstones on the hillside are numerous loose pieces of =a 
shale and sandstone. This fossiliferous zone is some 600 feet 
above the Schoharie river at Gilboa and clearly above the lowest | 
__. zones of red shale in that vicinity and at the Manorkill. The 
_ lithologic character and fauna of the massive, greenish gray sand- we 
stones (O1) are those of the Oneonta formation, while the shales es 
¥ of O? contain an Ithaca fauna similar to that of zones A? and At 
2 to the southwest of Gilboa. A dip of about 90 feet a mile to 
er the southwest would carry the zone O? down to the horizon of — 
A? which is between two and one half and three miles farther 


southwest. baie 
LXXV X2. An interesting section was studied farther northeast F : 

on the Mackey farm to the west of the Plattenkill. This locality is ae . 

about two and three quarters miles northeast of Gilboa and the 

Plattenkill at that locality is some 550 feet higher than the 

Schoharie river at the mouth of the creek. On the Mackey farm ie 

140 feet higher than the creek is a ledge of uneven bedded, gray- 

ish and rather coarse grained sandstones. 20 feet higher or ap- 

proximately 710 feet above the Schoharie river are thin bedded, 

grayish sandstones (X?) which contain quite a number of species, 

Spirifer mesastrialis Hall occurring abundantly. The fauna is as 

follows: . 


, Camara tevensi an) Heo) eet ae 


v 


6 diverse Hall 
7 Goniophora carinata (Con.) Hall 


= at : ae OS® gregarius Hall 
ed Actinopteria boydi (Con.) Hall : 
12 Pterinopecten subordicularis Hall (2) | aC) 
Tt is to be noted that Spirifer mesastrialis Hall is abundant in 
- ‘the three faunas of LXXV A ® 4, 0? and X2 and that the species of — 
ms ‘Brachiopoda are nearly the same in the three lists. X? is about 
5 one and one quarter miles northeast of O? and approximately 110 
oo feet higher. It seems reasonably certain to the writer that these _ 
_ three zones are near the same horizon and that there is a general 
dip of about 90 feet a mile to the southwest across this part of 
- the Schoharie valley. The observations of dip made on the cliff — 
one mile below Gilboa and at the Manorkill falls do not agree 
with this conclusion and possibly the fossils occur at three dif- 
ferent horizons, but the writer inclines to the former opinion. 65 
oy feet above X° are thin, gray sandstones eight feet in thickness, 
“but no fossils were found in this ledge. Then for 117 feet the 
' rocks are concealed when another gray ledge of thin sandstones 
is reached at the top of the hill, approximately 900 feet above 
| the Schoharie river Ievel. The details of this section are shown — 
». in the following diagram. 


Thin gray sandstone 


a -Thin sandstones with fossils 


Grayish sandstone 


prea 


——_| Plattenkill at the Mackey farm 


0’ '———! Schoharie river !evel 


_ Farther up the Plattenkill valley is an abundance of red shale — | ive 
Z and sandstone. At the corners three fifths of a mile south of 


from the old “state road” are conspicuous exposures of red shales — is 
: (N2) which are approximately 1160 feet higher than the Schoharie 
= river at North Blenheim. About one half mile farther south by 
the side of this highway are loose, bluish sandstones (N?) which 
¥ weather to a slightly olive tint and judging from their angular — 
cS form evidently came from that immediate vicinity. These sand- — 
ae stones are 115 feet above the red shales of N‘ or approximately — 
1275 feet higher than the Schoharie river at North Blenheim and 
about three miles north of the fossiliferous shales O? at the south- — 
ern end of this hill. Fossils are quite common in them, specially 


Re 
Spirifer mesastrialis Hall and Actinopteria boydi (Con.) Hall. The & 
complete list of species is as follows: a 
1 Spirifer mesastrialis Hall (a) es 
2 Tropidoleptus carinatus (Con.) Hall ho fe 5 
4 2 3 Camarotoechia eximia Hall (c) ‘ es 
4 0. stevensi Hall (2) (r) z 
rais ~ Possibly C. emimia for these two species are very closely a 
‘ related. tee 
2 5 Goniophora hamiltonensis (Hall) Miller (c) 
yf 6 Actinopteria boydi (Con.) Hall (c) 
7 Grammysia obsoleta Hall (?) (rr) 
omgegl bisuleata (Con.) Hall (rr) 
9 Sphenotus solenoides Hall (?) (rr) 


There are none of the vascular markings on the posterior 
part of the shell said to be characteristic of this species; 
but in other respects it agrees with it. 


: “served fossils. : ee 
. ee Liorhynchus multicosta Hall (2) 


The specimens are all quite small and resemble the“ young» 

: individual,” fig. 26, pl. 56, Paleontology, y. 4, more closely 

‘ than any other. 3 ~ 4 

2 Coleolus tenuicinctum Hall (?) sie (rr) 

Just the point of apparently a specimen of the above 

species. g 

So few fossils were found in these shales that they assist very 

little in determining their age but judging from the sections on 

the western side of the river at North Blenheim it seems probable _ 
that they are not older than the Sherburne formation. 40 feet 


higher are coarse grained, thin gray sandstones (M°) which con- 


4 tain more fossils both in number of specimens and species, a as will 

E be seen by following list: 

or 1 Spirifer mucronatus (Con.) Bill. ee 

-——-& Chonetes setigera Hall ; (Chae 

E 3 Tropidoleptus carinatus (Con.) Hall (r) ¥ 

Sea 4 Leda diversa Hall (rae oe 

- 5 Orthonota undulata Con. (er) ee 
6 Schizodus appressus (Con.) Hall (rr) ' a 


7 Orbiculoidea sp. é (rr) 


The species in this list are Hamilton and on account of their 
stratigraphic position they are not diagnostic. The outcrop is he 
probably in the Ithaca formation and is something like 800 feet 
below the fossiliferous sandstones of LX XV N?, on the hill to the 

southeast. Then for about 390 feet the rocks are mostly covered 
till in the upper part of the small brook thick bedded, coarse, 


own farm are ed and. poet shits (MS) at an eleva 
20 feet above the river. The difference in altitude be 


Bin red with red ones. This locality. is approximately 330 feet > : 


- _ higher than the first reds at M®, or some 1350 feet above the level a5 
of the Schoharie river. ‘The country then descends to the east _ 


4 through Mackey’s Corners to the head of the eastern fork of the 
~ Plattenkill or Flat creek at the foot of Leonard’s hill. Plenty 
of bright red shales occur here (M") as well as along the highway © 
toward: Broome Center. According to the barometric readings 


2 _ these shales are 195 feet above the lowest reds at M® or 1215 feet 
above the Schoharie river ; while from the creek to the top of the 


hill is 600 feet. This makes the top of Leonard hill at least 1815 
feet above the Schoharie river at North Blenheim. The altitude 
_ of the North Blenheim bridge, according to Guyot, being 800 feet 
A. T. this section makes the top of Leonard hill 2615 feet A. T 
The above section is a fairly accurate one for Guyot determined 
the elevation of Leonard hill by means of the mercurial barometer 
to be 2649 feet A. T.*, which is only 34 feet more than that for the 
section just described. The slope of the hill is partly covered, 
but the exposures of rocks show an alternation of greenish gray, 
coarse grained sandstones with red shales and sandstones from 


Amer, jour. science, 3d ser. 19:450. See p. 449 for elevation of North Blenheim. 
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e. > Behdtidrie river to the top of Edouard hill. . 
- To the en of pasaceias hill is Puente scsi ale in the easter 


es << this Pines are yee of coarse ikea: greenish gray sina 
- stones identical in lithologic characters with the typical Oneonta 
sandstone. On the hill across Keyser’s creek, in the southwestern 
_ part of Broome township, between one and one half and two Se 
miles ENE of Broome Center are coarse gray sandstones on the _ 
road and in the field and perhaps 100 feet lower is a ledge of red ea 
rocks. : 


Conesville 


To the south and east of Gilboa is Conesville, the southeastern 
township of Schoharie co. Its principal stream is the Man- 
Re, orkill, which rises in the Catskills in the eastern part of the 
Zz) township and flows westward emptying into the Schoharie river 
one mile above Gilboa. The eastern and northeastern portion of 
the township is crossed by the northern part of the northeast 
a= Border Chain of the Catskills, using Guyot’s name, which termin- 

; ates in Leonard hill, 2649 feet A. T., to the south of Broome Cen- 
ter in the southeastern part of Gilboa township. Along the 
southern border of the township to the south of the Manorkill is. ae 
the Pisgah range, which descends very rapidly on the north into as a 
the Manorkill valley, and much more gently on the southin ~ = 
Greené county toward the valley of the Bataviakill. eee 


LXXV W?. The ledges on the hill to the north of the Manorkill, ‘i 
two miles above its mouth and about three miles from Gilboa, 
were examined somewhat carefully. This locality is about one 
mile below Conesyille, formerly called Stone Bridge, from a high- 
way bridge of stone over the Borerkill at that place. The creek 
_ highway is some 345 feet higher than the red sandstone in the 


oe se aes (Con.) Bill. tT) 
8 Tropidoleptus carinatus (Con.) Hall = sacl (3 
4 Actinopteria boydi (Con.) Hall (?) Si eee 
°5 Lamellibranch undetermined =~ Sen 


Two very imperfectly preserved species. 


__'This fossiliferous zone is more than 200 feet above the zone of 
ved sandstone occurring on the banks of the Manorkill (LXXV F), * a 
~ one fourth mile above its mouth, below Strykersville. That may s 
not be the stratigraphic difference, however, for if the general ba 
_ dip is down the valley to the southwest then its position is lower I 
in the vicinity of the Manorkill falls. aes 
90 feet above the fossiliferous zone of W? is another ledge of 
thin bedded, bluish gray sandstone (W°) 10 feet in thickness. No 3 
de fossils were found in this ledge» Then for 190 feet the rocks are iS 
ieee. concealed when a heavy ledge of thin bedded, bluish gray sand- | 
oe stone (W‘) 15 feet thick occurs at the edge of the plateau which 
rises from this ledge very gradually toward the north. No 
aM fossils were found or red rock seen in place; but it is probable 
. that formerly the plateau was capped by a reddish sandstone, 
for there are numerous flat and angular pieces of it scattered 
over the surface. As far as the outcrops are concerned there are 
no layers of red shale or sandstone in this slope, but it is quite 
probable that such layers occur though concealed by the drift. 
The following diagram represents graphically the above section: 


ay Ws Second ledge of sandstone 


| 155’ | We. 


Highway one mile below Conesville 


| 345’ | W2 


0’ 


Schoharie river at Gilboa 


LXXV Cap Conesville or Stone Bridge is approximately 395 feet 
above the red sandstone in the gorge of the Schoharie river at 
ei -Gilboa, or according to Guyot 1382 feet A. T. To the northeast 
of the hamlet is a hill which, within less than a mile, rises fully ; Yi, 


iy 


Toon plocks Hack of Conesville contained the following species: es 
a ed Spirifer sp. — (0) 9 


Specimens badly broken and imperfectly preserved. te 
2 Tropidoleptus carinatus (Con.) Hall (rr) : f 
3 Glyptodesma erectum (Con.) Hall. (c) 
_ 4 Grammysia disulcata (Con.) Hall (c) | 
5 Bellerophon patulus Hall , (c) 


At the brow of the hill about three fourths of a mile northeast . 
of Conesyville is a ledge-of gray massive sandstones (Y3) 45 feetin 
hight, known locally as “ The Rocks,” and fairly well shown in 
- the accompanying plate. The base of the ledge is 225 feet above 
-Conesville and approximately 620 feet above the Schoharie river 
_. atGilboa. Some of the sandstone is thin bedded, while other layers — 
» are quite massive and there is frequently somewhat irregular ~ 
structure. Some of the bluish gray sandstone which is quite 
coarse grained contains a few poorly preserved fossils, among 
which Spirifer mesastrialis Hall is the most common. A careful 
search furnished the following species: 


1 Spirifer mesastrialis Hall seas 

Poorly preserved. © eo 

2 Tropidoleptus carinatus (Con.) Bill. (r) 

3 Pectinidae (rr) 

Too imperfectly preserved for generic identification. : 

Bek! 4 (?) Actinopteria sp. (r) 

Small and very imperfectly preserved specimens, 
5 (?) Spathella cf. typica Hall (rr) 


Larger than the figures of this species but in outline resem- 
bles it more closely than any of the other figures. 
6 Lepidodendron sp. 


7 Plant stems 


(rr) 
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The valley of the Manorkill not far above Conesville is crossed 

by quite a conspicuous moraine. Possibly a mile up the valley 

ay on its northern side and about 240 feet higher than Conesyville is 
re a 20 foot ledge of greenish gray, coarse grained, somewhat cross- 
bedded sandstone containing some white quartz pebbles. By 

the side of the highway not far below Manorkill village is a 
noticeable outcrop of red shale. From Manorkill with an altitude 

‘of 1520 feet A. T. there is a rise of 715 feet to the Sutton hill 

pass through the Catskills in the eastern part of this town- 


ef ee erossbedded, bluish gray sandstone. At the edge. 0 ; 
the outcrop are massive blocks which have separated from the 
solid stratum along the line of joints. No fossils were found — 
: except plant stems. 75 feet higher is the top of another heavy ; 
= ledge of gray sandstone with red shale between the two sand- ~ 
stones. The upper gray sandstone is succeeded by red sandstone = 
: which is followed by red shales to the pass. Higher on the flanks ~ 
of both Sutton hill and the one to the south of the pass are. 
2 : plenty of red shales and sandstones with some greenish sand- 
~ stone, but these will be described later in the section from the 
\ Catskill creek on the east to the summit of this range. On the 
es Geologic map of New York the red shales of Sutton pass are 
"mapped as at the base of the Catskill formation, while the mas- ; 
- sive grayish to bluish gray sandstones below are called Chemung. ae 


LXI A. To the south of the Manorkill along the southern border 
of the township is the steep Pisgah range which was examined 
along the highway crossing the range to the south of Conesville. 
It was determined that Conesville was about 395 feet above the 
stratum of red sandstone in the gorge of the Schoharie river and 
the Manorkill at this place is about 10 feet lower. A section was 
examined from the creek level along the highway to its summit 
and then to the crest of the range to the east of the highway. 
This section is shown on the plate so that it is only necessary to 
refer to its general details in this description. The lower 370 feet 
are concealed but red and gray sandstones are reached at the 
turn in the highway by the farmhouse. The alternation of red 
and gray sandstones and red shales continues to near the road 
Summit, 565 feet above the level of the Manorkill. Then there 
are shown in the field to the east of the road about 145 feet of 
mainly thin bedded, coarse, grayish sandstone. Succeeding these 
gray to greenish gray sandstones predominate although there are 
some red layers for 140 feet to 850 feet above the Manorkill when 


2 No fossils were found i in the rocks of this section. From the top 


E ; _ hill; to the west are the high hills of the Schoharie river toward : 
Summit and on the south and southeast is the Blackhead range. 


of this hill there is a fine view to the northeast of the eastern 
“ Border Chain ” of the Catskills from Sutton hill pass to Leonard 


On the Geologic map of New York the elevated part of this range 


; ‘to the east of the highway is mapped as in the Chemung. Its base 
is represented as considerably above the level of the road while a8 
_ the rocks on the western side of the road to the Schoharie valley — - 


and below along the Manorkill valley are mapped as Oneonta. — 


“Apparently the rocks mapped as Chemung are those shown in 3 


the upper part of section LXI A, which are composed to a consider- 
able extent of reddish sandstones, perhaps one half of them — 


at haying this color. The lithologic appearance of the rocks is not — ( 


that of the Chemung and with no fossils to assist in determining = 
it is difficult to see why they should be called Chemung. On the _ 
Geologic map of New York the Chemung formation capped by the 
Catskill is represented as following the northeast “Border Chain” 
of the Catskills from Sutton hill to near the northern line of the ~ 
township. In this range to the northeast of Conesville is a con- 
spicuous hill known as High Knob which is, according to Guyot, 
2654 feet A. T. Its western slope is pretty well covered by soil 
but there are several prominent ledges which are indicated on the ~ 
following section. Some 835 feet higher than Conesville near the 
foot of High Knob there is a coarse gray, irregularly bedded sand- 
stone. 240 feet higher there is another heavy ledge of the coarse 
gray sandstone with some red sandstone below and reddish sand- 
stone at its top. Near the top of the hill, 145 feet higher, is a 
heavy ledge of red sandstone below which is red shale; while the 
top of the ledge changes into a grayish sandstone. 


ie sandstone on ah 
|———} | Third gray sandstone 1 eel | andston 


So 


a 


ae Conesville, 390 feet above red stratum at Gilboa 


It is thought that the elevations of the above section are fairly 
accurate since Conesville is 1882 feet A. T., which makes the 
elevation of High Knob 2637 feet A. T., only 17 feet less than that 
determined by Guyot. As far as the rocks are exposed, the 
greater part of High Knob seems to be composed of coarse, gray 
sandstones alternating with shales except toward the top where 
reddish sandstones and shales occur. One of the ledges of gray 
sandstone near the road to the southeast of High Knob has a dip 
of nearly 1° to the east of south. No fossils were found in the 


the Catskills and fae is little evidence j in favor of falling p 
=> Of the section Chemung. 


Broome 


_ This township forms one of the eastern tier of Schoharie co. 
_ and is situated north of Conesyille, east of Gilboa and Fulton 
and south of Middleburg townships. Catskill creek which. rises 
in its northwestern part and thence flows southeasterly across it 
has in the eastern part of the township a narrow valley which i is 
ee _ limited by high hills that rise very abruptly from it, specially the 
one on the southern bank to the south of Livingstonville. The — 
. _ township is noticeably a part of the high plateau of Albany and 
Schoharie counties deeply trenched by its streams. In the 
southern part is the deep valley of the upper part of Potter 
hollow creek; on the western side is the upper valley of Keyser’s y 
creek; across the central part is Catskill creek with the valley of 
Lake brook to the northeast; while the northeastern part slopes 
abruptly into the valley of Stony creek. In the northern part-t020 ox 
the north of Franklinton is a marshy tract known as the “vly”. 
forming the divide between the Catskill creek and a branch of 
Stony creek. ; } 


XXIX Ct. On the hill west of the “ vly ” and one and one half ° 
miles NNW of Franklinton are ledges of grayish sandstone. Not 
far above the highway are heavy, somewhat reddish sandstones 
which in places have a mottled appearance. These exposures are 
not far east of those which have already been described in section 
XXXVII D on the eastern side of Moheganter hill. Inquitelarge 
blocks loose on the surface are numerous specimens of very © 
mucronate forms of Spirifer mucr -onatus (Con.) Bill., while in — 
loose, thin sandstones the following species were found: 


WS # 


1 Spirifer mucronatus (Con.) Bill. (aa) 
2 Camarotoechia congregata (Con.) H. & C. ~ (¢) 
3 Tentaculites attenuatus Hall (c). 
4 Goniophora hamiltonensis (Hall) Miller (rr) 


5 Glyptodesma erectum (Con.) Hall (rr) 


Y F 5 ¥ Ee] 
he top ot ‘this hill is an Meuterep of red sandstone which Lis pl ce 
in the Ounconita formation. This Sama scin es is about feet C 


_XXIX C2. At the falls above the highway i in the small Brooks a 
S aehiort distance northwest of Franklinton are fossiliferous bluish Bie 
shales and thick, blue sandstone about 50 feet above the Catskill © a 
_ creek at Franklinton. The following species were collected at — Be. 
this locality: . * ie De 
1 Spirifer mucronatus (Con.). Bill. . (a) rs 
ee granulosus (Con.) H. & C. (2) Gc 
err Internal impressions probably of this species. Hannes a 
ee 88, mesastrialis Hall . (rr) 
: The two specimens of Sp. mesastrialis are on two pieces of : 
mn rock, but I am not positive that they came from this 
s i locality. "They may have been introduced accidentally. 


If they occur here, however, it would seem to indicate 
that I am in error in referring these rocks to the Hamil- 


ton. 
4 Camarotoechia congregata (Con.) H. & C. (c) 
5. ~— prolifica Hall (?) (ir) ane 
. 6 Chonetes coronata (Con.) Hall (ec) 
Vagos setigera Hall (r) 
8 Orthothetes chemungensis (Con.) H. & C. mie 
‘ var. arctostriata Hall (c) 
9 Paleoneilo constricta (Con.) Hall 
10 Nyassa arguta Hall (rr) 
11 Goniophora hamiltonensis (Hall) Miller (rr) 
12 Grammysia sp. (rr) 


13 Orthonota (?) parvula Hall (rr) 


7 “Tithotosi appearance of the rocks seems to be sufidient ovidene? 

pa for: referring the outcrop to the Hamilton formation. The top 

, Ee ef the Hamilton passes beneath the level of the Catskill valley. 

a mile of so below Franklinton. Along the highway north of 

Franklinton on the eastern side of the “vly” is a fairly massive 
ledge of sandstone which is about 10 feet higher than the ex-— 

posures of XXIX ©? on the western side. It was not examined forks 
fossils but from its stratigraphic pan ien is evidently in the — 


ea 2c 5, - 4 
OND Cele ie 
ote} 3 i vm he 


if 

4 Hamilton formation. 
_-—s XXIX D4. Near the top of the high hill one and one half miles — 
Be. northeast of Franklinton is a ledge of heavy, coarse grained, 
greenish gray sandstone with red shales and sandstone above. — 
a This ledge crosses the first east road to the north of Franklinton ~ 


950 feet higher than the Catskill creek at that place, some 2200. 
feet A. T. This outcrop is about at the summit of the plateau 
for this region and, 20 feet higher at the four corners, a short |! 
distance to the east, is red sandstone along the road bed. The 
hillside from the creek road to these ledges near its summit is re 
well concealed by drift so that it is impossible to accurately : we 
determine the line of separation between the different formations. : 
3 These red and greenish gray sandstones and shales are in the 
Oneonta formation, but not at its base as indicated by the red 
sandstone to the northwest of Franklinton 350 feet lower, and 
: _ shown by reddish shales 300 feet lower on the northern slope of 
: the hill toward Huntersland. In descending this slope toward 
Huntersland in Stony creek in the southeastern part of Middle- 
burg, red shale was found at several places lower than Dt. The 
rocks are well shown along this highway and consist mainly of 
bluish sandstone alternating with reddish shales and sandstones 
and greenish shales. At an approximate altitude of 1910 feet 


iy 


we a to note the close agreement in altitude of the lowest a 
rocks observed on the western side of Moheganter hill and at 
; other points eastward as far as the hill south of Huntersland; a 
187 5 feet on the western slope of Moheganter hill, 1860 feet north- — pe 

west of Franklinton, and 1910 feet south of Huntersland. 140 a ‘ 
; feet below the sandstone and red shale of D? is the Alexander a 
Campbell flagging stone quarry (D*), approximately 410 feet above — i 
ee Huntersland. 15 feet of blue flagging stone capped by shalesis 
_ shown, which was formerly worked to quite an extent. No fossils _ an 
Pe were found, except in some bluish shales a little blocky in tex: pea 
_ ture. 


1 Leda diversa Hall . (rr) 
Rect 2 Nucula bellistriata (Con.) Hall (rr) ; 
8 Goniophora hamiltonensis (Hall) Miller _. (tr) \ 


Below the quarry the rocks are mostly concealed by soil and 
_ drift to the level of Stony creek at Huntersland. 


LXXVIC. On the eastern side of the Catskill creek and only a 
few rods above the highway one mile below Franklinton is a small 
glen with falls, the rocks in which consist largely of greenish 
Shales and gray sandstone with some blue shale, and two layers 
of red rocks. The lower layer is a crumbly, mottled, red and 
green shale in the face of the falls and the higher one a sandstone . 
with gray sandstone above and below. <A loose block in the brook 
contained a specimen of Spirifer mesastrialis Hall, and there are an 
plenty of loose pieces of conglomerate. ae 


een 


a 


CLASSIFICATION, HTC. OF HAMILTON AND CHEMUNG SERIES 235 


SECTION OF LXXVI 0, ONE MILE BELOW FRANKLINTON 


ee 385" Cs 
135’ | Mostly covered 
250’ |———, C* Red sandstone between gray sandstone 


185’ |———| C3 Mottled red and green shale 


50’ 
135’ }———} CO? Greenish shale at foot of glen 
50’ | C1 Covered 
85’ |———,, Highway across brook 
85’ | C1 


0’ |———| Level of Catskill creek, 3 miles above Livingstonville 


LXXVID. This section begins at the level of Catskill creek two 
thirds of a mile above Livingstonville and follows the highway and 
“Cain gulf” to the top of the hill two and two thirds miles west 
of this village. On the highway 125 feet above the level of Cats- 
kill creek are the lowest red rocks seen in place (D2) consisting of 
clear red argillaceous shales which are exposed for some little 
distance. These red shales on the eastern and western sides of 
Catskill creek at C® and D? are regarded as nearly synchronous 
with rocks of similar lithologic appearance which a few miles 
farther east form a continuous section of red, green and bluish 
shales and sandstones. In recent geological papers these rocks 
have been regarded as belonging in the Oneonta formation. It will 


west of eae peek ie are ronniants of the Ithaca, wun 
; above these lowest red rocks, and that there is something of ar . 
alteration in the lithologic appearance characterizing ‘the two 

- formations where typically developed. For the purpose of map- 
ping, however, it was decided to consider the lowest reds as form- oe 
ing the base of the Oneonta formation and it is so represented on, 


_ the accompanying map. —& 
Above the red shales of D? the rocks are so well covered for as 
> 470 feet that no red rocks were seen and only an occasional ledge ” 
of heavy sandstone. Near the upper end of “Cain gulf” at the z 
above altitude are thin, blue sandstones, (D‘), having a consider- Br 
able thickness at this horizon, and in the field not far from this S 
~ level a sort of cornstone was found in which there were a few, . 
: ‘ very poorly preserved fossils. The species are Tropidoleptus cari- 
natus (Con.) Hall, and Spirifer cf. mucronatus (Con.) Bill., the lat- ee 
ter being very imperfectly preserved, and perhaps they might be 
: compared with S. mesastrialis Hall. The top of the hill is some 
= 265 feet higher but the rocks are poorly exposed. 


= i. LXXVIE*, Onemile south of the upper partof section LXXVI D, 
< “sh is May’s hill and the head of the southwestern fork of “Cain gulf” 
brook. Just below the east and west highway is a fall and the east- 
ess & ern bank opposite shows some 40 feet of grayish, blue, olive and red 
argillaceous shales and sandy layers to thin sandstones. Not © 
much below the crest of the fall in a somewhat irregularly grained 
layer having red argillaceous shales above and below it a few 
fossils were found. Some of the fairly smooth greenish shales 
contain fragments of branching plants. The fossils are as fol- 


lows: 
1 Brachiopod sp. (c) 
2 Beyrichia sp. The 
3 Onthonota sp. . (rr) 


1 


The above fossiliferous zone is 75 feet below the summit of the 
divide between Livingstonyille and Smithton and in the neighbor- 
hood of 800 feet above Livingstonville. 


No. 56, ©. SECT/ON 


NORTH OF 


SMITH UN 


ToP OF HILL ON DIVIDE BETWEEN 
Pai rHTON AND LIVINGSTONVILLE 


ONEONTA 


HoRIZON OF FOSSILS ON NOATH SIDE 
OF HILL. 


FOUR CORNERS NIATH or SMITHTON, 


LARGELY CGOVEREO 
SANDSTINE ANA SHALES 


ONEONTA 


Vis SAI THTON SIL ABOVE Loos 6070 UG 


No.6, 2. SECTION 


NORTH OF 


LIVI NGS UWUILLE 


BLUISH SANDSTONE GLTER— 
NATING WITH SHALES 


Shirttexr ANO AFEW OTHER FOSSILS. 


EO SHALE 8 THICK. 


HEO SANOSTONE ANO SHALE. 


GREENISH SHALE OWEONTA 


MASSIVE GREENISH-GAAY 
SANOSTONWE 


45 | COVERED ITHACA 


#6.\ LivinesTON VILLE, //00'A.T. 


, 


g is. fell covered by drift and soil with occasional Saran of sande 
; _ stone ¢ ae shales as shown in section LVI es Smithton is over 500 i 


Potter hollow, 160 feet lower than Smithton, are plenty of red, Z 
BS argillaceous shales. It appears from the above statement that 
i the steep hills to the north and south of Smithton are in the ee 
- Oneonta formation. Ls ae 


_ LXXVIB. This section extends along Lake brook to the north- £ 
east of Livingstonville to Hoveyville and then up a branch about 
~ north of this hamlet. On the bank of Lake brook not far above 

Livingstonville and 45 feet higher is a ledge of massive, greenish — 

gray sandstone (B?) 10 feet in thickness. Loose in the brook, . 
aa some threefourthsof a mile above Livingstonville are piecesof blue 
shale in which are several specimens of a Lamellibranch similar 
_ to Ptychopteria. Another slab of coarse grained, greenish gray 
- . sandstone contains numerous worm trails and a fragment of 
Spirifer cf. mesastrialis Hall. 

About one mile above Livingstonville and 200 feet higher or 
1300 feet A. T. is an old mill in a rocky gorge (B*). The lowest. 
rocks in the bed of the brook are green shales and sandstones 
succeeded by 20 feet of red shales and sandstones; the shales me 2 
forming the lower part of the red rocks which are capped by the fib 
red sandstone. This prominent ledge of red shale and sandstone & e 
is regarded as at the base of, or at least nearly so, the red rocks ; : Ci 
and is mapped as at the base of the Oneonta sandstone. bee 

Along Lake brook and the “gulf” north of Hoveyville the ‘ 
rocks are partly covered with few exposures of the reds. In the 
“ gulf” hardly three miles northeast of Livingstonville and ap- 
proximately 330 feet higher than the red sandstone of B‘ are 
red, argillaceous shales, 8 feet thick, by the side of the road, 
and a little higher on the bank of the brook a ledge of bluish . 
gray, rather coarse grained sandstone (B*) which has thin, and 
somewhat irregular layers. The sandstone on the partings or 
where it is somewhat shaly contains some fossils, Spirifer occur- 


Ree tN on ees 


1 


£2, sata carinata any Hall 
_ 8 Palaeoneilo constricta (Con.) Hall 
4 Actinopteria sp. 
Ae Small and imperfect specimen. 
oe oe little higher is the main quarry of bluish sandstone alter 
& nating with shales in which from 15 to 20 feet of rocks” are | 
exposed. These rocks are also sparingly fossiliferous and the 
- following species were obtained: ; : 8 ix 
1 Spirifer mucronatus (Con.) Bill. (?) (rr) Bt oS 
Pao g, ef. mesastrialis Hall (é) Pe 


There is but a very faint-indication of the ak striae and S 
possibly there are none. 


“ 


3 Sphenotus cf. truncatus (Con.) Hall . (rr) ere: 
4 Palaeoneilo constricta (Con.) Hall (rr) ee 
5 Palaeoneilo sp. . Ni (er) 
6 Leptodesma rogersi Hall } (rr) 
7 Sphenotus cuneatus (Con.) Hall (2) (rr) 

a Broken and imperfectly preserved. 

* 8 Solen (Palaeosolen) siliquoideus Hall (?) (rr) 


Only the posterior half of the shell preserved. 
9 Modiomorpha subalata (Con.) Hall ; 
var. chemungensis Hall (rr) 


-10 Goniophora hamiltonensis (Hall) Miller (rr) 
sj ie Ss ~ —-carinata (Con.) Hall : (rr) 


A A little farther up the “ gulf road” the gorge becomes quite 
narrow at a place known as the “ Devil’s oven ” and here is plenty 
of red shale (B") about 80 feet above the quarry sandstone. The 
altitude of this zone is 1750 feet A. T.; but the thickness of the 
rocks as given in the above section is too great on account of the 
heavy southerly dip. The fossils found here are a remnant of the 
Ithaca fauna, persisting after the conditions had changed mainly 
to those of the Oneonta formation. It is one of the last localities 
in following the strike of these formations to the eastward where 


feet A T. On the northern slope in the suGyesiers corner Aes 
_ Berne township descending into the valley of Stony creek above _ 
¥% Huntersland the lowest reds seen have an approximate altitude — 
of 1870 feet A. T. If this be the lowest zone of the reds on this. 
hill and LX XVI Bé the same zone in Lake brook then it shows a 
dip of 142 feet a mile SSW. If a similar calculation be made 


yy ae 
i 


See le 


B. between the zone of red shale in the southwestern corner of Berne ae 
BS township and the red shales of LXXVID? on the hill west of - 4 i 
___ Livingstonville there will be a dip of 120 feet a mile tothe SW. 
s - On the map accompanying this report the line of division — . 
as between the Hamilton and Sherburne formations is represented — les 


as entering the northwestern part of Broome township; follow- — 

ing the western side of the Catskill valley to a mile below Frank- _ ; 
linton where it crosses the creek and then continues northerly 
along the side of the steep hills on the eastern side of the valley — 
te the Broome-Middleburg township line when the trend is 
nearly easterly into the southwestern part of Berne township, 


Cee " 


Albany co. 

For convenience in mapping, as has been stated, the lowest 
conspicuous zone of red rocks is considered as indicating the : 
base of the Oneonta formation. This zone enters the north. ld 
western corner of the township from Moheganter hill and follows ¥ 
the flank of the hill west of Catskill creek to near the Broome- 
Rensselaerville township line, where it crosses the creek and 
then running northerly to the northern slope of the high divide 
in the northern part of the township it turns east into the south- 
western corner of Berne township. 


ALBANY COUNTY 


Albany co. lies to the east of Schoharie co. the south- 
western third forming a part of the Helderberg plateau while the 
remainder of the county is a plain whose surface is somewhat 


; Catskills i in the southwestern corner of the county are the latest 
rocks, probably of Catskill age, while the greater part of the three 


ee covered by rocks belonging in the Oneonta, Sherburne and 


Hamilton formations. To the north and east of these townships — 


is the Helderberg escarpment, which slopes very steeply toward 
the plain. It enters Knox township from Schoharie co. with 


< a nearly east and west trend until it reaches Guilderland town- - 


ship when its direction changes to the southeast across the 
southern part of the county. The lower part of the escarpment 


. te a aioey of Albany county.” The formations of the Middle 
and Upper Devonian occur only on the Helderberg plateau i in the 
: “southwestern part of the county. | On the eastern slope of the 


- southwestern townships of Rensselaerville, Westerlo and Berne | a 


is composed generally of several hundred feet of Hudson shales — 


and sandstones of the Lower Silurian, while in its highest part 
on the eastern side the crest is in the lower half of the Hamilton 
. formation. 
Berne 

In describing the extent of the Upper Devonian formations of 
Albany co. we will begin with the northern township of those 


adjacent to Schoharie co., which is covered by these forma- 


tions. Berne township lies to the east of the southern part of 
Wright, Middleburg and the northern part of Broome townships 
of Schoharie co., and to the south of Knox and north of Rens- 
selaerville and Westerlo townships in Albany co. | 

XXXVIII B. The most important section studied in this town- 
ship is one near its western border extending from the Onondaga 
limestone in the valley of the Foxkill at West Berne (Peoria) in the 
northwestern corner to near the base of the lowest reds on the 
top of Bradt hill 3.6 miles SSW of West Berne. This steep hill 
cut by a deep and narrow valley known as Bradt hollow with 


a13th an. rep’t of the N. Y. state geologist, 1894, p. 229-61. 
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HALES WITH FOSSILS. 


OLIVE ANO BLUISH SHALES, 


ABUNDANT HAMILTON FOSSILS. 
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when coarse Feetmiescts to arenaceous shales (B?) ome 
as plenty of Hamilton fossils outcrop. These fossils show that the: 

rocks are stratigraphically above the Marcellus shales and the 
i difference in altitude is not as great as the thickness of the rock 
_ since the direction of the section agrees quite closely with that : 
of the dip which is pretty heavy in this region. A stratum of 
a quite heavy sandstone (B*) which splits into thin layers forms a 

conspicuous ledge 140 feet above the shales. 


~~ XXXVIII B‘. By the side of the highway on the upper part of _ 
__ Bradt hill 3.4 miles SSW of West Berne and 835 feet higher than 
the Onondaga limestone is a fair exposure of fine, bluish argil- a 
laceous shales containing plenty of Hamilton fossils. At the © 

base of the outcrop is a bluish sandstone two feet thick, succeed- 
ing which are rather more than five feet of the fossiliferous _ 
a shales. The following species were collected: 


ee 1 Spirifer mucronatus (Con.) Bill. (ec) 

£ 28. ~ — granulosus (Con.) H. & C. | (rr): 

e< 3 8. - audaculus (Con.) Whitf. (c) 
4 Tropidoleptus carinatus (Con.) Hall By lie 
5 Chonetes coronata (Con.) Hall . (r) 

6 Camarotoechia sappho (Hall) H. & C. ~ (a) 

te 7 C. congregata (Con.) Hall it ee , (c) 

3 8 Terebratula (Eunella) lincklaeni Hall . (rr) : 
9 Productella sp. (rr) a 


Only fragments. 


|: = - 
oe a13th an. rep’t N. Y. state geologist, p. 243. 


i iW ulites pate Con. 


Bete fale Es (Con.) Hall £ 
4 Orthonota undulata Con. : 
5 Goniophora hamiltonensis (Hall) Miller 
6 Cimitaria elongata (Con.) Hall 
17 Modiomorpha subalata (Con.) Hall 
18 Blymella levata Hall 
19 Microdon (Cypricardella) iunanaatas Hall 
20 Actinopteria boydi (Con.) Hall 
On Liopteria dekayi Hall 
7) Pterinpecten vertumnus Hall — 
23 Homalonotus dekayi (Green) Emm. 
24 Taeniopora exigua Nicholson 
_ 25 Lingula sp. 
Broken specimens — 


- 26 geal corbuliformis Hall 


Peallaceous shales (B*), the interval between the two zones being <4 
partly covered. The greenish to olive shales in lithologic appear- oa 


_. ance resemble the shales of the Sherburne formation, but they Be 


alternate with bluish, slightly sandy shales which contain oc- — 
casional fossils. One stratum of sandstone four to five inches = 
in thickness contains a large number of clay pebbles. f : 

Above this zone the rocks are again concealed for nearly 50 
feet when there is another outcrop of bluish to greenish argil- 2S 
laceous shales (B°) by the road side. The bluish shales contain) 
quite a good many specimens of small Hamilton lamellibranchs — er 
as will be seen from the accompanying list. In one thin layer — 
near the base of the zone they are specially common while a 
little higher is a thin layer of calcareous shell rock in which are 
numerous specimens of Camarotoechia. The fauna is: | 

1 Atrypa reticularis (Lin.) Dal. ; : (c) 

2 Spirifer mucronatus (Con.) Bill. (rk 


as eameoneilo constricta (Con.) Hall 2 > rae (cr) > 
et Grammysia bisulcata (Con.) Hall es Bie: 
9 Pterinopecten vertumnus Hall(?) «| : (rr) ee 


3 15 feet above the base of zone B® and 940 feet above the top 
x Ze the Onondaga limestone are coarse, bluish, arenaceous shales Pe 
_ {B‘) containing some fossils as follows: 


aS 1 Chonetes coronata (Con.) Hall : ee 2 
8 Spirifer mucronatus (Con.) Bill: 3 } (rhe 
8 -Pterinea flabella (Con.) Hal! eee 
Ee 4 Actinopteria boydi (Con.) Hall : 
5S 5 Nuculites oblongatus Con. ; 

bs 6 Bryozoan | (rr) 
= These are the highest rocks of the section in which Hamilton 


. fossils were found and must be regarded as forming the top of © 
that formation; in fact the greenish shales of B®, 65 feet lower, 
are transitional from the Hamilton to the Sherburne formation 
and perhaps might be considered as at its top, but it is thought 
better to classify the succeeding 65 feet of rocks which contain 
a fair Hamilton fauna with that formation. The difference in a 
altitude gives a thickness of at least 940 feet for the Marcellus se 
and Hamilton formations in this section; but where observed 
there is a dip from 14° to 24° a mile to the southwest which 
‘would add from 475 to 780 feet, making the thickness of the 
formation between 1415 and 1720 feet. 

For about 50 feet above zone B’ the rocks are covered when a 
heavy ledge of coarse grained sandstone (B°) varying from a 
slightly greenish gray to bluish gray color and splitting into thin 
Jayers which in places have a somewhat crossbedded structure, 
is reached in the field on the western side of the road. A little 


ocks | and the exposure is within about 50 feet of ‘the 
‘of Bradt hill. The top of the hill on the highway is a ‘littl 


int which is about 55 feet higher, the rocks exposed are < 
greenish shales which apparently are in the Sherburne format i 
The top of Bradt hill is 1070 feet higher than the Onondaga lime- _ 
stone at West Berne or barometrically some 2040 feet A. “ES 
\bout three quarters of a mile to the east of Bradt hill and 23 
hollow. is another high hill called West Mountain near the top of 
which are coarse Hamilton sandstones, the shaly layers con- — 
taining abundant fossils. These sandstones varying from gray> 
to bluish gray in color, form a conspicuous ledge on the western 
side of the hill, are rather coarse grained, and on the weatheneaas 
= surface split into thin layers from one half to one inch in thicx- : 
. ness. . wee 
Across Bradt hollow to the northwest of Bradt hill and 
West mountain in Schoharie co. is Mt Sagerwana or Cotton 7 ; 
hill, a conspicuous peak the upper 800 feet of which is in _the eS 
Marcellus and Hamilton formations. : 


XXXVIII At. On the highway leading down into the valley of 
Stony creek above Huntersland to the southwest of the four cor- 
ners on top of Bradt hill are soft, argillaceous and thin arenaceous 
shales in which Hamilton fossils‘are quite abundant. The best — ' 
exposures are three quarters of a mile ENE of Huntersland 
and approximately 810 feet lower than the Bradt hill four 
corners. The following species were collected: 


1 Chonetes coronata (Con.) Hall (aa) 
2 Spirifer mucronatus (Con.) Bill. (c): 
3.8, audaculus (Con.) Whitf. (ES 
48. granulosus (Con.) H. & C. (?) -(rr) 


5 Camarotoechia congregata (Con.) H. & C. : (cy. : $ 3 


diata (Con.) Hall 

9 Gramm; Disuleata (Con.) Hall : th 
16 Schizodus appressus (Con.). Hall. ree 

11 Pterinea flabella (Con.) Hall 

= 12 Orthoceras crotalum Hall 

1B. Microdon (Cypricardella) tenuistriatus Hall 


ae the mee way just west of the Bradt hill oun corners ar 
el shales of the Sherburne formation. 7 ; 

~The Turner schoolhouse, district no. 20, is at the first Gas core 
es 2: ners, one mile south of the Bradt hill corners and some 60 feet 

lower, and on the highway not far east of the schoolhouse are red_ 
~ argillaceous shales. The southerly dip, however, has carried the” 2 
‘ ‘rocks down so that these shales are stratigraphically higher than < 2 
__ those on top of Bradt hill. These red shales form a conspicuous — 
"zone and were mapped as at the base of the Oneonta formation, 
which covers the high land beyond the first four corners east of the 
Turner schoolhouse. This region forms the high divide between £ 
the head waters of Stony brook, Tenmile creek and the Switzkill, — 
3 four miles northwest of Rensselaerville and some 600 feet higher. 
3 = > “Ori the divide to the west of the four corners are bluish gray thin 
‘sandstones differing inappreciably from Hamilton sandstones, 


while some 30 feet lower at the corners are red shales. The coarser 
is rocks form terraces that slope rapidly to the southwest. 

- ee = On comparison with the Geologic map of New York it will be seen ex 
that the boundary of the Oneonta formation for this region agrees > oe 
closely with that outlined on the accompanying map except that eae 
on the former it is carried somewhat farther northwest, indicating 

that the red shales mentioned above were considered as forming its 

base. In fact, Darton said, “In mapping the Oneonta formation 

in Albany county I have assumed that its base was at the bottom ~ 

s Be of the lowest red shale member because this was the only dis- 

3 _ tinguishing feature that I could use as a guide. Probably this 


able, but I believe not with very widelimits"* = 
: mone one mile south of = Turner schoolhouse ae near 


the south in the northern part of Rensselaerville- township. poe 

In the southern part of Berne township along the principal west- nd 

ern branch of the Switzkill are thin blue shales and sandstones, ae 

‘some layers of which are irregular and contain iron concretions. oe 

— ~The: bluish shales are sparingly fossiliferous, containing a 

3 : = syieronate specimens of Spirifer mucronatus (Con.) Bill., and thes ; 
3 rocks are in the Hamilton formation. ‘The dip is heavy to the 

: Pe 2: east of south. At the bridge over this branch, one quarter ee ras 
es above the Switzkill and one and one half miles northwest of South 
Berne are coarse blue Hamilton shales. af 

LV C. To the east of South Berne and the Switzkill is a steep. 

hill known as the Agrippa hill, the crest of which is perhaps one 

and one half miles from, and some 500 feet higher than the Union 

hotel in that village. The western slope of the hill is well covered 

by drift but on the eastern side there are more frequent exposures 

of shales and sandstones. To the east is the head of the Foxkill, 

which has not cut so deep a valley as the Switzkill, and a section 

was constructed from this valley beginning perhaps one and one 


quarter miles WNW of Reidsville and extending to the top of the | 
hill. 
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@ 18th an. rep’t N. Y. state geologist, p. 240. 


| 0 arly eee but showing shales” alternating Z 
7 with eeeonr: 


~C? Bluish sandstone: small quarry 


ee Bluish fossiliferous shales 


——— Head of Foxkill 


. The bluish argillaceous shales of C! are exposed along the — 
highway near the eastern base of the hill and certain layers are 


<ata yery fossiliferous. The species collected are as follows: 
1 Spirifer mucronatus (Con.) Bill. (e) 
fs 2.8. granulosus (Con.) H. & C. (?) (rr) 
8: Camarotoechia sappho (Hall) H. & C. (a) 
om 0 .. congregata (Con.) H. & ©. | (c) 
— 5 Tropidoleptus carinatus (Con.) Hall — ees) 
«6 «<Chonetes scitula Hall © ; | (r) 
ee 0, setigera Hall: ENG 
8 Goniophora carinata (Con.) Hall a (rr) 


9 Pterinea flabella (Con.) Hall pee eens A 


ose ~ The following species were collected in these ate 
1 Spirifer audaculus (Con.) Whitfield 


28. . mucronatus (Con.) Bill. = ao ee 
3 8. granulosus (Con.) H. & C. - (roe 
= 4 Productella dumosa Hall (Chas es | 
a , 5 Tropidoleptus carinatus (Con.) Hall + ale es 
: 6 Dignomia alveata Hall =< ; (rr) 2 aa 
ze 7 Camarotoechia congregata (Con.) H. & C, Ce = 
iets & 0. - sappho (Hall) H. & ©. as (rr) oe 
hae 9 Glyptodesma erectum (Con.) Hall * ) &: 
10 Grammysia circularis Hall | 2 te 
fares bisuleata (Con.) Hall - (r) 
. 12 Tellinopsis subemarginata (Con.) Hall ah (vr) Soe 
mA 13 Liorhynchus multicosta Hall (rr) 3 
ae 14 Modiomorpha concentrica (Con.) Hall (r) 
15 Goniophora hamiltonensis (Hall) Miller aS ees 
16 Nyassa arguta Hall ‘ p APs (¢) : 
17 Macrodon hamiltoniae Hall — Poa ee 
18 Modiomorpha subalata (Con.) Hall a (rr) 
19 Nucula corbuliformis Hall . (0) ga 
20 Nuculites triqueter Con. bates a (rr) 


ecg 


47 ee ee ae is only about 77 feet eae Yohei 
Laat LV Bt In the southeastern part of Berne township near the — Be 
head of Hannecrois creek is the little hamlet of Reidsville. In , 
the vicinity of this village are several flagstone quarries from — 


a 7 which large quantities of stone have been shipped. Just to the ~ é 
S east of Reidsville is the Cumming’s quarry. which has the follow- = 
Be ing section: ; A 
a ae ee 3 : 
Bee: | | 


4 


: 84’ | Thin bedded blue Hamilton sandstone (“callous ” 
| layer of the quarrymen) : 


. 


eet 


oy 


——— - — 


24’ | Blue flagging sandstone which splits into layers on 
the average about 24 inches in thickness 


ee Bottom of quarry 


The dip in this quarry is about 3°S10°W 


cl es of ageing 8 stone called “ ‘blue stone’ ’ by 


Far 


hes. Sonica this are 7 feet of thin pees canaere 


Soil 


7’ | Thin bedded sandstone — E x 


Stripping of the quarry 


———| Layer of varying thickness 


Q/ 


52’ | Bluish gray sandstone ; 
Quarry stone =~ 


Bottom of quarry 


There is little soil on the rock so that the stripping is confined _ : 
to the seven feet of thin sandstone layers. The following deter- eS 
minations of dip were made: 


About 3° S10°W a 
ms 2° to 2h°W iB 
- 4° SW oeree < 2 


we It varies however in different parts of the quarry since the 
== dower layers in the northern part are nearly level. One line of 
: joint runs S10°W and N10°E, and this is crossed by another set 


Pe trending east and west. 


From the above description it will be seen that the greater paces 
of Berne is covered by the Hamilton and Marcellus formations, 


- the base of the Oneonta formation follows a nearly parallel - 


NA aE 
dears at 


ee 


, 


‘ 


® ” a i 


Pn cle rae ee 
Pia et Why oe i i 


ih 


°O" Way 


_ where he Sherburne and Oneonta ottne tore are eyes 
_ Tine between 1 the Hamilton and Sherburne formations enters 


course though somewhat farther to the seuth and west than the: 
Hamilton-Sherburne line. 


~ 


Rensselaerville . 

Rensselaerville lies to the south of the western half of nu sees 
forming the ‘southwestern township of Albany co. It is: ie 
bounded on the east by Westerlo township, on the south ee 
Greene co. and on the west. by Schoharie. Its surface is, 
mostly high land forming either a part of the Helderberg nitene 
or the northeastern Catskills. Its principal streams are the: 
Catskill creek which flows across the southwestern part receiv- 

ing the Potter hollow branch from the west, both streams flanked 
by high and steep hills, and Tenmile creek which flows in a> 
southerly direction across the eastern part of the township re- 
ceiving Eightmile creek from the east at Medusa, and enters the 
Catskill creek below Oakhill in Greene co. About one mile 
west of Tenmile creek is a brook which flows parallel to it across 
the southern half of the township, entering the Catskill creek at 
Oakhill, which may be called the Oakhill brock. : 

A striking characteristic of many of the hills in this and other 
towuships of the Helderberg region is the steep northern slope 
and the gradual descent to the south due to the strong dip in 
that general direction. An excellent illustration is afforded by 
the ridge to the east of Rensselaerville which ends very abruptly 
on the north and slopes eradually to the south. The steep - 
northern end of this hill is clearly defined from the top of Agrippa 


Pe Sati at On the bank of the Preston Hollow ania aa 
: mately 160 feet higher than the red shales‘on the Catskill is an | 
; olive shale at the base, then a crumbly, irregular shale, capped by Be 
_-a coarse sandstone four feet thick (A‘). Near the southern end of ; 
* this cliff there is a break in the rocks with a small overthrust ‘<3 
fault. At this place the crumbly shale is shown near the top of 
the cliff, while at its northern end it is not more than three feet _ 
“sabove the water. 
On the western bank of Catskill creek three fourths of a mile 
below Preston Hollow, and just above the bridge on the 
Ki ’ Preston Hollow-Cooksburg highway, is a fine exposure of red, 
2 ay argillaceous shale 20 feet thick (A). Near the center of 
ee = the ledge is an olive band while some of it is mottled red and 
. green. At the southern end of the cliff is a stratum of coarse 
mete grained, grayish sandstone which has either fallen or been pushed 
= up. There is a small anticline shown in the cliff so that it is 
: not possible to make any general estimate of the dip at this 
a locality. These red rocks are near the base of the Oneonta for- 
‘ mation which extends only about one mile farther south along 
the creek valley. This bluff of red shale is barometrically 950 
feet lower than the red shale near the head of the Preston 
Ay Hollow brook, 1350 feet lower than the top of Berne hill and 
1100 feet lower than the base of the red shale near the Turner 
schoolhouse in the southwestern part of Berne township. The 
distance between these two localities is nine miles which gives 
a SSW dip of approximately 120 feet a mile. 
The Oneonta formation extends up the Catskill valley from 
south of Cooksburg to near the county line below Living- 


ie aot 
CM sa) 


No.50, 0.8LCT1ON 


OF HILLIS ML. NORTHEAST OF 


FLNISELMETVULLE 


TOP OF H/LL 


Beocny peo snares ONEONTA 


BLOoCHY GHEEN SHALES 


BLUISH SANDSTONE 


Marinty covereo SHER BUANE 


SHALES with HAMILTON FoSssILs 


| 6-8 oF FLACGGINE-STONE HAMIL TON 


YO'ABOVE RENSSELAERV/LLE HOTEL. 


onvi iene roc s occur. wedi Below" oonpanee 
rhe northern part of Durham township, Greene co. for a few 
miles the creek has cut through the Oneonta formation and shows 
F along its valley the rocks of the underlying Sherburne formation. - 
Ba ein Xxx C. The ridge to the east of Renaselaerville ends in an ab-— 

a 5. rupt slope facing the valley of the Switzkill about one and one 
third miles directly northeast of the village. At the base of the 
hill is a small quarry showing some six to eight feet of blue flag. 2g 


ging stone covered by blue argillaceous shales in which Hamilton. 


fossils are common. 


- Agrippa hill. 


general zone of the Hamilton formation: 


2 
3 
4 
5 


6 
re 
8 


9 
10 
11 
12 
13 
14 
15 
16 
ae 
18 
19 


2 Ss f . 
Peer 


Productella dumosa Hall 


Spirifer mucronatus (Con.) Bill. 


S. granulosus (Con.) H. & C. 
8. audaculus (Con.) Whitfield 
Tropidoleptus carinatus (Con.) Hall 


Camarotoechia prolifica (Hall) H. & C. 
Chonetes mucronata Hall 


Orthothetes chemungensis (Con.) H. & C. 


var. arctostriata Hall 
Nyassa arguta Hall 
Nucula corbuliformis Hall 
Tellinopsis subemarginata (Con.) Hall 
Palaeoneilo perplana Hall 
Sphenotus solenoides Hall 
Grammysia alveata (Con.) Hall 
G. circularis Hall 
Paracyclas tenuis Hall (?) 
Glyptodesma erectum (Con.) Hall 
Aviculopecten fasciculatus Hall (?) 
Pterinea flabella (Con.) Hall 


These shales in lithologic characters are ; 
: yery similar to the typical Hamilton and the exposure is in ‘this Ps 
— formation though near its top. The following species were — 
collected and it will be seen that the fauna is very similar to — 2 
that of the shales in the Agrippa quarry (550%) near the top of 
It is probable that both exposures are in the game 


(rr). 


(aye 
(¢)- 
(c) 
(rr). 
(c) 
(r) 


(rr): ; 
(r) 
(a): 3 
(r). 
(rr) 
(rr). 


(rr). 


(r) 
(rr). 
(c) 
(a) 
0 


Tuisher than its base is a ledge of bluish aendstona on ‘to 
which are green bigae shales (Os Near the farm house at 


the ane at various places, eligere it to the ae and specially: . - 
well on the Rensselaerville- Clarksville: highway, crossing it 
about one mile farther south. At the four corners one and one 
quarter miles east of Rensselaeryille is a good exposure of the 
yed shale. To the east at the highest point on the road is red ¢ 
shale again and the terrace on the northern side of the road — 
- sshows its rise to the north very nicely. Along the road down ~ 
“the eastern side of the ridge are first green shales below the 
_ eds of the terrace, then reds again showing a thickness of more 
than 60 feet of the Oneonta formation in the upper part of the — = 
ridge. On the road 160 feet lower than the crest of the ridge 
e: are greenish and bluish sandstones which are probably near the _ 
same stratigraphic position as the zone of XXX C* at the northern © 
end of the hill. The red shales of this ridge were noted and <3 
referred to the Oneonta formation by Darton who stated that 
res in Albany co. “From the northeastward the first exposures 
of the Oneonta formation are near the summit of the high ridge oa 
east of Rensselaerville, where the red shales outcrop along the 
road and in the adjacent fields over a narrow belt. This belt Ba 
widens to the southward and covers all of the high region along 
the Westerlo-Rensselaerville boundary.” 
XXXE. To the northeast of section XXX C and about two miles — 
northeast of Rensselaerville is an excellent quarry known as the ~ A 
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species were collected: 
See ak. Spirifer granulosus (Con.) H. & C. 
my fe 2 oe ‘mucronatus (Con.) Bill. 
= = 3 Tropidoleptus carinatus (Con.) Hall 
4 Oamarotoechia prolifica (Hall) H. & C. 


5 Orthis (Rhipidomelia) vanuxemi Hall (?) 


Internal impression poorly preserved. ~ 


6 Orthothetes chemungensis (Con.) H. & C. 


ee 
= + 
J 


Sete yar. arctostriata Hall 
Z 7 Productella dumosa Hall 
‘ke 8 (2) Orbiculoidea sp. 

Beer: 9 Orthonota (?) parvula Hall 
A 10 Nucula corbuliformis Hall 


Lhe. Varicosa Hall 
12 Palaeoneilo perplana Hall 
53 13 Grammysia circularis Hall 
| 14 G. lirata Hall 
15 Modiomorpha subalata (Con.) Hall (?) 
16 Goniophora hamiltonensis (Hall) Miller 
17 Glyptodesma erectum (Con.) Hall 
18 Aviculopecten fasciculatus Hall (?) 
 - _ -19 Actinopteria boydi (Con.) Hall 
= 20 Bellerophon brevilineatus Con. 
f DilseB =. thalia Hall 


+ 


= 


foe in ie upper part of fiat formation. The following 8 


This quarry is nearly two and a half miles southwest of the 
Agrippa quarry on the hill east of South Berne and the dip is 


‘about 14°.S 35° E. The accompanying 


picture serves as 


 .a fair illustration of the flagstone quarries in the upper Hamilton 
‘of Albany county and gives a clear idea of the one just described. 


os more blocky in texture and mottled plue and greenis! 
color. The sandstones contain numerous irregular, fucoidal-] 
Again th 


- markings on the surface of the different layers. 


_ shallow water where they were affected by currents and waves. 
~ The appearance of these rocks is similar to that of the transi- 

tional Hamilton in the North Blenheim region of the Schoharie 
: valley. No fossils were found. 


XXX A?. Above the lower falls and bridge and extending to the % 
foot of the principal fall 40 feet above the base of the section p 
which is only a short distance west of the village, are bluish — 
‘shales, some of the layers forming a fairly hard sandstone in 
_ which fossils are common. The smooth shales alternating with 
- these coarser layers contain very few, if any, fossils. The fol- — 
lowing.species were obtained from the sandy layers of this zone: 


q 


bet hy 
oe 


1 Camarotoechia prolifica (Hall) H. & C. (c} 

2 Spirifer granulosus (Con.) H. & C. (c} 

a8. mucronatus (Con.) Bill, (rr) 
4 Chonetes setigera Hall (rr) 

5 Strophalosia truncata (Hall) Beecher (?) : (r) 
i 6 Goniophora hamiltonensis (Hall) Miller (r) 
ie 7 Grammysia magna Hall (rr) 
K 8 Palaeoneilo constricta (Con.) Hall 4 (r) 
=e 9 Orthonota undulata Con. (rr) 
EE 10 Nyassa arguta Hall > ts (rr) 
11 (?) Sphenotus truncatus (Con.) Hall (rr) 

k Quite imperfect specimens. \ 
12 Pterinea flabella (Con.) Hall F (r) 
13 Actinopteria boydi (Con.) Hall (r) 

14 Loxonema hamiltoniae Hall (rr} 

15 Tentaculites attenuatus Hall (rr) 


16 Taeniopora exigua Nicholson (c} 
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FELTERS LEN 


2.5 MIS OF, HEN SSELAERVILLE 


Cex Zise 
/40 [== = === a 


AED SANOSTONE ATBRINH OF FALLS 
COAASE AED SHALE UPPEA PART OF FALLS 

BASE OF ONEONTA 
GREEN SHALE 


(FOE = : Foor OF FALLS. BLVE AAGILLACEOUS 
SHALE wiTH LAMELL/BRANCHS. 


SHERBURNE 


BLUISH ANDO GRENISH AAGILL ACE OUS 
SHALES, 
PLANT STEMS, 


COVERED 


BAIOGE OVER CHEE, 250' GELOW 
RENSSELAERVILLE EL OF CAEL, 


mh 


25 feet of alternating a0 and green shales extending up to a 
massive sandstone which ac the brink of the upper falls. Th oe 


Oneonta formation and is so ba Seisetee on the accompanying. yi 
_ map. If it represents the same zone as XXX C° at the northern — 
end of the ridge 1.7 miles to the northeast then the dip to the sw Bs : : 
158 feet a mile. oie 
“$ foe et the top of the falls is a massive reddish gray sandstone (as *? 
2 } 10 feet or more in thickness, the top of which is 145 feet above - 
_ the base of the-section. On this massive sandstone are thinner — 
“* bluish sandstones. In the wall of the dam is a large block in : 
which are the following species: . . 

‘1 Spirifer granulosus (Con.) H. & C. (2) (r) 


35 ee. mucronatus (Con.) Hall (cr) 
3, 3 Chonetes coronata (Con.) Hall (rr) 
ae 4 Camarotoechia prolifica (Hall) H. & C. . (TRY es: 
3 5 Orthis (Rhipidomella) vanuxemi Hall i(trys 
< Farther up the creek are reddish, greenish and mottled shales 
8 _(A®) which extend to the dam at the lower end of Myosotus lake 


200 feet above the base of the section. The above section is 
shown in tabular form in the reproduced diagram. 


XXX B’.Two and eight tenths miles to the sse of Rensselaerville 
is a gorge known as Felter’s glen which has been cut by an eastern 
branch of Tenmile creek. The lowest rocks (B*) which are green 
argillaceous shales occur about 80 feet higher than the highway 
bridge. Above these occur layers of bluish sandstone with a 
slightly reddish tint, which contain sand holes and plant stems. 
These rocks are referred to the Sherburne formation on account 

of their stratigraphical position, lithological appearance and the 


aa them says gas i khod no other species in our : Devonian 
oe ‘my £. pulea, which is a little fee “ (Letter, dated 1 Mar. 
21, 1898) . A sun 
7 Pee cdiately above the blue shales are smooth, green shales _ ao 
breaking into irregularly shaped pieces in which no fossils were> 
2 found. ‘The green shales are about 40 feet thick, but in the upper — 
% part of the falls and the rocky sides of the glen are coarse, blocky, 
red and mottled shales (B‘). This zone is five feet thick and part 
of it is very arenaceous almost forming a sandstone. This  — 
-stratum is the lowest of the clearly red rock seen in the glen 
and is called the base of the Oneonta formation. If-the lowest . 
_ red shale (XXX A‘) in the Rensselaérville glen is at approximately ; 
the same stratigraphical position then there is a dip to the sse of 3 
_ 62 feet a mile. It appears probable that the red shale of xx Coy ae 
a at the northern end of the ridge 3.7 miles north of Felter’s glen 

~ represents about the same zone as B* in this glen which elves a 

dip directly south of 117 feet a mile. 

Directly on the top of the zone of red shale and 185 feet highes 
than the base of the section is a red sandstone (B®) which forms 
the brink of Felter’s falls. Above the falls for a short distance are 
greenish, irregular shales, then red and mottled red and green 
argillaceous shales, but after a few rods the rise is very gradual 
and the rocks are concealed by drift. The red shales are shown 

ai various places along the ridge to the north of Felter’s glen 
toward the: Rensselaerville-Clarksville highway and also on the 
sides of the hills flanking Tenmile creek to the south of the 
glen. On the western side of Tenmile creek on the highway a 
short distance north of Medusa and five miles south of Rensselaer- ~ 
ville are red argillaceous shales 125 feet above the bed of the 
creek in the village, while on the same road just north of Medusa 
are mottled red and green shales only 45 feet above the creek 
level. In the creek bed from the highway bridge to the foot of 
the dam are greenish and bluish shales and sandstones apparently + ~ 


¢ the valley of the latter creek both below and above the mouth of 
_ Tenmile creek. The lower line of the Oneonta formation along she 
ie these two creeks is quite accurately shown on the Geologic map of - : 

_ New York except that it is carried several miles too far down the _ 
po Catsiall creek ee yaa 


ee — Westerlo. ; 
x he To the east of Rensselaerville and south of the eastern half Of 
Be _ Berne township is Westerlo which occupies a central position in ce 
Z the southern tier of townships in Albany co. The principal 
BE streams are Basic creek which rises in the northern part and 


flows southerly across the central part of the township, Eight 
Mile creek which rises in the western part and flows southwesterly 
aa into Tenmile creek and Hannecrois creek which fiows across the 
4 northeastern portion of the township. The general elevation is 
less than that of Rensselaerville or Berne townships and the vari- . 
ous ridges extending in a general north and south direction are not é ‘ a 
Hy as steep. The western half of the township is quite heavily covered EF oe 
with drift so that any considerable exposures of the underlying 
rocks are infrequent. eM 
XXX D1. On the western sidé and near the top of the low hill © 
about one half mile westof Dormansville is oneof the Dormansville 
flagstone quarries. At the base are three and a half feet of 
2 bluish flags on a weathered surface turning slightly reddish, the 
shaly partings of which contain fossils. Above are eight feet of 
bluish, argillaceous, somewhat. blocky shales which are quite 
barren of fossils, next, a stratum of sandstone one and a half 
feet in thickness covered by another stratum of somewhat blocky, 
argillaceous shales in which small Hamilton lamellibranchs 
are abundant. These rocks have the lithological appearance of 
the Hamilton and contain its fauna and are clearly in this forma-" 
tion. The following species were collected: 


5 Camarotoechia soppho (far H. & C. 
-6¢. ——_—__prolifica (Hall) H. & C. 
: q fone > ~ econgregata (Con.) H. & C. 

8 Leda diversa Hall aes 
9 Goniophora rugosa (Con.) Miller iL 
10 Nuculites oblongatus Con. : 


dd Sphenotus truncatus (Con.) Hall (?) 
io Imperfectly preserved. Scmewhat resembles Nyassa rete 
Bike Baca Hall. oh ue ; 
12 Nucula bellistriata (Con.) Hall (a) 
The specimens are smaller than the figures of this species 
and are apparently the young, or perhaps the variety 
noted in the Ithaca at Oneonta. . 


18 Nyassa subalata Hall (?) 


XXX D*. Just over the hill mentioned above on its eastern side 

is a larger quarry, nearly 10 feet of flagging stone showing in its 
- lowest part. The sandstone is the same stratum as the flagstone _ 
- of the other quarry and the quarry is much better not only on 

account of the greater thickness of the rock but also because 

there is very little shale on top of the flags and consequently less 
_ stripping. A thin sandstone in the shales near the quarry con- 
_._ tains immense numbers of very mucronate specimens of Spirifer 
mucronatus (Con.) Bill. associated with Chonetes coronata (Con.) 
Hall. The complete list is: 


1 Spirifer mucronatus (Con.) Bill. (a) 
28. sculptilis Hall (r) 
3 Chonetes coronata (Con.) Hall (a) 
4 Tropidoleptus carinatus (Con.) Hall (a) : 
5 Camarotoechia congregata (Con.) H. & C. (c) 
6 Sphenotus truncatus (Con.) Hall (rr) 
7 Glyptodesma erectum (Con.) Hall (r) 
8 Bellerophon patulus Hall (?) (rr) 


Imperfectly preserved. 


kod the ppper one the “ Hamilton fiags and hatha" ” 700 feet i in 
thickness. He considered that “The beds of flags are not at any 
_ definite horizon, though the greater amount of flag which has 
; been worked:is from beds about 250 feet above the base of the Be 
series [his upper division]. . . The lower portion of the forma- ee 


tion is sparingly fossiliferous, particularly some of the softer 
thinner flags, which yield a Hamilton group fauna. The upper 
beds of the series may extend above the limits of the Hamilton 
group of western New York, but I have at present no definite — 
evidence on this point.’’4 

It seems that all of the important flagstone quarries of Albany 
county are in the Hamilton formation, as stated above, but it will 


_ be shown that farther south in Greene and Ulster counties many 


of the large quarries are above the Hamilton and in the Sher- 
burne formation. Again the writer considers that in Albany 
county the upper portion of Darton’s “ Hamilton flags and shales ” 
are above the top of the Hamilton as he thought they mushy be 
and in the Sherburne formation. 

On the hill east of Basic creek and some three miles northeast 
of South Westerlo is a prominent ledge (XXX D®*) of massive red 
sandstone five feet in thickness. The surface is very irregular as 
though it had been worn by the ice. In the field to the east of 
the highway is a ledge some 15 feet in thickness. At the base is 
apparently a stratum of red sandstone, then there are bluish gray 
sandstones which are capped by red somewhat irregularly bedded 
sandstones. In the southeastern part of the township about three 


_ miles east of South Westerlo are coarse, arenaceous shales and 


Oo 
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_ In places they contain the characte 


arse Hamilton eer as Spirifer granulosus (Con, F i. me 


Eoaipiee list hack A 
1 Chonetes coronata (Con.) Hall =~ seat 
2 Tropidoleptus carinatus (Con.) Hall és 
3 Spirifer mucronatus (Con.) Bill. 
48. seulptilis Hall 
5.8. granulosus (Con.) H. & C. 
6 Camarotoechia prolifica (Hall) H. & C. 
Seen sappho (Hall) H. & C. 
ts) Orthothetes chemungensis (Con.) H. & C. 
; yar. arctostriata Hall (0) | 
e 9 Glyptodesma erectum (Con.) Hall vy (c) . 
Bid Nucula bellistriata (Con.) Hall . . (rr) 
— 11 Nyassa subalata Hall (r) 
12 Platyceras bucculentum Hall (?) (rr). 


‘Phe rocks of this locality are undoubtedly in the Hamilton 
formation. Near the highway corners one mile to the west of 
the Hamilton rocks is red sandstone of the Oneonta formation 3 


% 

; while below are greenish shales and sandstones, in which no S 
fossils were found, that are probably in the Sherburne formation. ‘ 
The red sandstone is 150 feet higher than the Hamilton exposure ~ D 

% 


_to the east and supposing the dip to be 100 feet a mile to the 
west which is apparently all that it is, then the red sandstone 
is approximately 250 feet stratigraphically above the Hamilton. 
On top of the hill one half mile east of South Westerlo is a 
prominent ledge of greenish red sandstone (XXX D®°) five feet in 
j thickness which on the weathered surface has a dark red color. - 
ou Above is a ledge of clear blue, thin sandstone which is cross- 
bedded. .On the Geologic map of New York the exposures of red 
rock just described are mapped as in the Hamilton formation 
which is represented as covering all of the country to the east of 
Basic creek, its top occurring on the hills considerably west of 
_the creek and South Westerlo. Along Basic creek above and 


% ; , 4 . % “4: th | atte , Gu 
ge at South Westerlo oe ledges of rather a 


extends down the creek into the northern part of Greewvilie st : 
township i in Greene co. 5 vei 
The exposures in Westerlo and Rensselaerville townships show 
_ that red and gray rocks in lithological characters identical with 
the typical Oneonta formation have replaced the Ithaca formation, — ‘ 
é and that the reds appear at lower and lower stratigraphic horizons — 
as the strike of the formations is followed southeasterly from — 
c Schoharie co. : 
fe The line of division between the Hamilton and Sherburne forma- 
om tions enters Rensselaerville from Berne township about north of 
oa Rensselaerville village, runs southerly into the Switzkill valley, 
then about easterly around the northern end of the ridge to the | ~ 
-east of Rensselaerville village and then in a general southeasterly | 
direction across Westerlo township. The line is somewhat to the 
west of Westerlo (Chesterville) and Dormansville and leaves the 
township near its southeastern corner, three miles east of South 
Westerlo. The drift conceals the older rocks so thoroughly over 
a large part of Westerlo that it is difficult to trace the line of | 
separation between the different formations. The red, shale and | 
‘sandstone at the base of the Oneonta formation is a much more 
irregular line than the one between the Hamilton and Sherburne ~ 
formations. The red shale enters Rensselaerville township near 
the middle of its northern line to the west of the Switzkill, shows 
in the gorge of Tenmile creek west of Rensselaerville village and 
then runs about southerly on the eastern side of the hill to the © 
west of this creek to its end east of Oak Hill in the northern part 
of Durham township Greene co. Then it extends up the 
valley of the Catskill across the line into Rensselaerville town- 
ship below Cooksburg where it crosses the creek and follows 
the western:side to below Eagle bridge more than one mile below 
Oakhill, then it crosses the Catskill back to the east and fol- 
lows the western side of the ridge east of Tenmile creek to its 


sterly across the southwestern els of Wiest in eke vi 
of Basic Bs, which rik crosses below South ee i 


oo 


; eilep oust of South Westerlo: It will be noticed on saben to 
the accompanying geological map that in the southern part of ‘% 
_ Albany and northern part of Greene counties the boundaries ee 
the formations make frequent loops to the north, and this is — 
Y caused by the abrupt northern ends of the ridges between the _ 
_ streams which have a generally southerly direction, so that a line | 7 
follows down the flank of a hill on the western side of a stream id. ° 
till it crosses it when it follows the rise of the ridge on the east > 
_ frequently till it makes the turn around its northern end. As 3 
_ already stated the red rocks of the Oneonta formation extend con- 
siderably farther east along the southern line of Westerlo thanis 
“represented on the Geologic map of New York since they cross 
__ Basic creek to the east below South Westerlo and run southeast- 
tee . erly across the northeastern part of Greenville township instead 
of keeping to the west of Basic creek until several miles below 
West Greenville. 


GREENE COUNTY 


Greene co. lies to the south of Albany and the eastern part 
of Schoharie co. and extends eastward from Delaware co. 
to the Hudson river. The Schoharie river rises in the Catskills, 
which cover the western half of the county, and flows in a north- 
westerly direction till it enters Schoharie co. The eastern 
face of the high land or plateau out of which the Catskill moun- 
tains have been carved by denudation ends abruptly, and when 
seen from the comparatively low land between the mountains 
and the Hudson river has the appearance of a high and massive 
mountain range. To the east of the mountains is a rolling country 
with low and generally rounded hills till the limestone ridges are 


Tle 


oe he Kaaterskill from the southwest which unite just atten 

: _— entting through the sharply folded limestone hills west of Catski 
and enter the Hudson river near that town. The rolling country — x 
to. the west between these hills and the base of the mountains 

ee z is composed mainly of the Hamilton, Sherburne and lower part of ‘ 

_ the Oneonta formations, while from the upper part of the eastern” 
border range of the Catskill mountains westward across the county _ 
into Delaware and southward across Ulster co. the rocks belong 
in the Catskill formatior. 


Northern townships 


The northern tier of townships in Greene to the south of Albany 
. eo. is composed from east to west of New Baltimore, Green- 
e yilleand Durham. The great amount of drift found in New Balti- 
: more and Greenville townships similar to that already mentioned i 
: in reference to Westerlo rendered it extremely difficult to trace the 
4 top of the Hamilton formation. Only a few exposures yielding — 
Hamilton fossils were found in New Baltimore township but this 
, was due in part to the fact that the country examined somewhat iy 
carefully was found to be underlaid by rocks near the top of that ee 
formation and above it in the Sherburne. By the side of the road 
in the hamlet of Medway are bluish shales containing a few Hamil. a 
ton fossils, and the rocks are clearly in that formation. The 


species collected are: 


1 Camarotoechia prolifica (Hall) H. & C. (c) 

2 Nucula corbuliformis Hall (?) (rr) 
Broken and poorly preserved specimens. 

3 Tentaculites sp. (rr) 


4 Crinoid segments (c) 


a Chonetes coronata (Con.) Hall 

20. ~~ setigera Hall - ee 
3 Spirifer mucronatus (Con.) Bill. . 1 

4 Camarotoechia prolifica (Hall) H. & C. 

5 Nuculites oblongatus Con. 

6 Tentaculites sp. . 

Imperfectly preserved. ; 4 
ie On the northern road from Medway Park hotel to Graperie he 
eat ; near the top of the ridge between the two branches of Cabinriver : 
are fossiliferous rocks which are also apparently in the Hamilton : 
as will be seen by the following species: 


1 Spirifer mucronatus (Con.) Bill. * ; (ch nit 
- 2 Chonetes coronata (Con.) Hall eS 
3 Camarotoechia prolifica (Hall) H. & C. (ry ee 
4 Orthonota (?) parvula Hall (rr) 
5 O. carinata Con. } (rj sea 
s The top of the same ridge however on the southern road one 


half mile farther south is composed of rather greenish, unfossil- 
iferous shales similar in lithologic appearance to the Sherburne. 
On the highway to the east of Cabin river one mile below Grape- 
ville and 150 feet lower than the greenish shales on top of the 
ridge to the northeast are bluish shales containing Hamilton 
fossils. Passing westward these were the last Hamilton fossils 
seen and the top of the Hamilton has been represented as cross- — 
ing from Westerlo the northeast corner of Greenville into New 
Baltimore township. Then it runs along the western side of 
Cabin river as far perhaps as one mile below Grapeville, when it 
crosses the river, makes a loop round the ridge on the eastern 
side and follows that southeasterly toward Urlton (formerly 
Jacksonville) in Coxsackie township. There are possibly reddish 
rocks on the ridge west of Grapeville, but one and one half miles 
farther west on the ridge east of East Greenville are clear red 


. A mile mas of the lage ts isa good exposure 

of the ved shales ae along the highway from East Greenville to 
es Greenville are several outcrops of red shale and sandstone. At y 
the top of the hill just east of Greenville are thin red sandstones. uf 3 
bee base of the Oneonta formation is represented on the map as ne ee 
% : "crossing the northeastern part of Greenville township to the east ; 
of East Greenville and the southwestern corner of New Balti-  _ 
more into the northwestern corner of Coxsackie township. This — 


a line of the base of the reds or Oneonta formation is represented _ 
f on the Geologic map of New York as on the ridge west of the creek 
ie at West Greenville, while as a matter of:fact it is on the Norton 
as _~ hill—East Greenville highway four and one third miles farther 
Bee -* east, 

Za 7 LVII D?, From East Greenville across the northern part of — o 


ee Greenville and Durham townships the rocks all belong in the One- ~ ais 

; enta formation till the valley of Tenmile creek is reached east of s 

Oakhill in Durham. Not much above the creek’s mouth by the 

highway and opposite the mill on its western bank are fine blue 

argillaceous shales and a layer of them 30 feet above the level of. 

the creek contains numerous specimens of: 
1 Estheria sp. caver 
2 Beyrichia sp. (c) 


These shales are in the Sherburne formation which as already 
described extends up the creek valley to Rensselaerville and 
down it to below its mouth on the Catskill. 

Red argillaceous shales occur on the road across the southern 
end of Pine Tree hill which forms the divide between Tenmile 
‘and Kelsey creeks, 160 feet above the level of Tenmile creek at 

~ the mill or 110 feet above the creek level at the first bridge north 
of the mill. These shales were regarded’ as the base of the — 
Oneonta formation and occur at the same position as represented 
on the Geologic map of New York. From the base of the red 
shales to the top of Pine Tree hill on the road toward Medusa 
there are 95 feet of red shales with some greenish layers. Near 
the “pine tree” on the road across the southern end of the hill © 
one half mile northeast of Oakhill there is an outcrop of red 


‘from the north. In the lower part of the glen just above — 
- the street bridge and 15 feet above the level of Catskill ar 
if blue, argillaceous shales which contain specimens of Hstheria Sp. 
ie apparently the same as those found at the foot of Felter’s falls 
R Fate in Rensselaerville township. Higher in the glen are green argil- 
me laceous shales, which belong in the Sherburne formation that 
extends up this creek fora distance, and greenish sandstone with = 
a ’ some that is dark gray in color. Loose pieces of red sandstone ~ 
“were also noticed in the upper part of the glen. It is reported by 
some of the residents of Oakhill that natural gas comes to the © 
: surface just above the street bridge in Kelsey’s creek. Red shale 
? and sandstone show on the highway three fourths of a mile north- 
west of Oakhill not far below the first cross road across the 
BY creek, and about 225 feet above the level of the Catskill in 
“Oakhill. On the cross road is an outer op of red shale with some 
- _ that is green in color 115 feet higher than the creek at Brown’s © 
mill. Red sandstone forms a ledge on the western bank of Cats- 
kill creek rather more than three fourths of a mile above Brown’s 
mill and not far below Cooksburg. This ledge according to the 
contour lines on the “ Durham sheet ” of the United States topo- 
i graphic map has an altitude of about 740 feet above sea level. 
From this locality the base of the red rocks were followed south- 
easterly along the western side of Catskill creek. In the brook 
below Durham village the lowest red rocks seen are shales which 
occur at an elevation of 720 feet A. T. Below this outcrop the 
rocks are mostly covered along this brook and this shale may not 
be at the base of the reds... In a small brook entering the 
Catskill from the west at Eagle bridge and mill, one mile below 
Oakhill are red shales only 30 feet above the level of the creek 
and below them along the brook and on the bank of the creek are 
bluish and olive argillaceous shales which are probably at the 


. The 8 is 24° S, ¢ 
<ill aaa élow t the bridge. The red shales ee 


il creek between the two localities. The bed of chan : 
a creek east of East Durham is composed of red sandstone while pes 
on the western bank one mile above the East Durham. bridge — 
; there is a ledge 25 feet high composed of red shales alternating — 
with grayish and greenish’ shales and sandstones. There is a 
heavy dip to the SE along this part of the creek valley. Were 


E - LVIIB On the western bank of Catskill creek just below the 4 
a highway bridge, a short distance south of Oakhill, are ledges 15 

feet in thickness (B+). These rocks are mainly greenish argillaceous am 
shales with some bluish shale and alternating with them are sand- 
stone layers. The sandstones are bluish to greenish in color and 


the fine greenish shales contain plenty of concretions of iron 


pyrites, which in weathering stain them in spots and streaks a 
: ; rusty color. Loose in the creek is a large conglomerate boulder 
. containing some quartz but a much larger number of clay pebbles. 
4 : The dip at this locality is about 3° 8, 60° E; while directly south ° 
. - the rocks appear to lie nearly horizontal. In this region of south- 
ern Albany and northern Greene counties there has been appar- 
4 ently some gentle folding which is well obscured by the heavy a 
covering of drift. No fossils were found in these’rocks which are sae 
in the upper part of the Sherburne formation. Near the above as 
locality a stream enters Catskill creek from the west which I 
have called Durham creek, and a section along this creek and 
highway from the creek through Durham~and West Durham to mn 
the crest of the eastern line of the Catskills was carefully studied. » ae 
The various outcrops found along this section are shown on the: 
following diagram in which the altitudes are based upon the 
contour lines of the “ Durham sheet” of the United States geo- 

logical survey. 


ity i is Below iariets ee: beyond We fase of ween l 
re ‘there is Seas in ay: a 10 ask Hees with three feet \ 


: at the same locality at which the oe of the Oneonta for! 
n is represented as crossing this creek on the Geologic map of 
York. A little higher below and ‘under the viaduct just east — 
Durham village are 23 feet of bluish sandstone with some — 
eenish argillaceous shale partings: No fossils were found in : 


these rocks. The dip varies considerably in amount even in a_ 
short distance, as for example at the base of this outcrop it is 
about 4° to the SW and 2° S, while above the viaduct it is 
BHO S. It is rather difficult however to determine the amount of 
the dip accurately on account of some irregular bedding in the | 
rocks. On the highway about one mile west of Durham are 


coarse grained, irregularly bedded, grayish to greenish gray sand- | = 
. ‘stone in thin layers, 30 feet or more of which are exposed. In a 
Pc the: upper part of this outcrop some 550 feet higher than Catskill : SS 
3 creek is a thin layer of bluish sandstone (B*) containing tone 9 
‘The list is as follows: ee 
1 Spirifer mucronatus (Con.) Bill. ; (c) : 
Small specimens. n 
_2 Orthothetes chemungensis , 

var. arctostriatus (Hall) H. & C. (a) 

3 Tropidoleptus carinatus (Con.) Hall a(t) 

4 Homalonotus dekayi (Green) Emm. (rr) 

5 Nuculites triqueter Con. (rr) 
6 Chonetes scitula Hall (c) as 

7 Palaeoneilo constricta (Con.) Hall (rr) . 


Above the fossiliferous layer is a thin stratum of conglomerate 
possibly one foot in thickness. This outcrop is by the roadside 
just below the E. A. Moss house one mile west of Durham village, 
opposite the 25th mile post and a little below the crossroad to the 
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. number of fossils, apparently Hamilton species. Perhaps 
5 ‘the sI shales are from a boulder though they are lumpy as though a 
they had not been transported very far. hs 
The fossiliferous layer described above occurs 475 feet higher — ra 
than the red shales of B? in the creek below Durham. Red shales — ny vo i 
_ and sandstones are conspicuous at various localities on the west- _ Z 
ern side of Catskill creek below this fossiliferous bed and all of Fe 
Pe that region is colored as in the Oneonta formation on the Geologic — * 
map of New York. This classification has been accepted by the 
author for the purpose of geological mapping for, on account of 
the almost entire absence of fossils it would be next to impossible 
to draw a line separating these formations unless some prominent 
lithologic character like the first appearance of the reds be select- _ we 
ed for such purpose. Such a line is not a continuous one for it — ; 
represents horizons of somewhat different geological age at differ- 
ent localities, but perhaps it is as good a method as can be de- 
vised for the separation of these rocks. It seems to the author 
that this lentil of fossils 475 feet above the base of the reds shows 
conclusively that the reds in Albany and Greene counties ap- . a 
oa peared near the close of the Sherburne and practically replaced = 
. the Ithaca formation by rocks which are indistinguishable from 
those ‘of the Oneonta formation. On the road 815 feet higher 
’ than Catskill creek are greenish argillaceous shales containing 
PY fragments of plant stems. Greenish and reddish shales, the reds 
. rather arenaceous, occur 75 feet higher. At the base is a grayish 
sandstone and the entire outcrop is 25 feet in thickness. This. 
locality is on the road just east of the stone schoolhouse and one 
mile east of West Durham. At the forks of the road just west 
of West Durham and the cemetery are coarse, greenish sand- 
stones alternating with red and green shales, 1330 feet higher 
than Catskill creek. Glacial striae show very well on top of the 
greenish gray sandstone running about W, 10° N, and #, 10° Ss. 
Below the fork toward West Durham there is greenish sandstone 
alternating with reddish shale, but for 50 feet or more the sand- 
stone predominates. Just above the fork on the road ‘turning 


i ae greenish atronkal Lithologically they are not different Ne iP 
the reds of the Oneonta below or those of the Catskill above. % 
On account of the ‘supposed Chemung age of the rocks for the = 
“ _ succeeding 250 feet the outcrops from this fork to the Sutton é, 
a gap. were carefully examined by my assistant in the Greene ™ 
unity field work, Mr R. B. Rowe, and myself. ig 
a As already stated, from the top of the greenish sandstones at 
- ‘the road ‘forks 1990 feet A. T., for 120 feet the rocks are mainly 
ea shales, as shown on the south road; on the western road at 
2140 feet A. T. is red shale which contains the'branching plant- _ 
like form not uncommon in the Catskill rocks. This is succeeded 
by massive gray sandstone which is partly covered in the field but 
apparently extends to 2210 feet A. T. with a stratum of red shale 
~ near the middle of the zone. About 55’feet higher is the Sutton 
gap pass which on the Geologic map of New York is represented 
as at the base of the Catskill formation. The position and char- 
ss »_ acter of these rocks which have been referred to the Chemung 
' are well shown in B® of the accompanying ‘section. Mr Darton 
Br described these so-called Chemung rocks as follows: “This mass 
, becomes harder and coarser eastward and was traced ‘to and 
along the eastern front of the Catskill mountains, its base defin- 
ing the upper limit of the Oneonta formation. Its thickness ayer- 
ages about 250 feet. It is overlain by a red shale bed 25 to 30 . 
feet in thickness and this in turn is overlain by the thick mass of 
hard, gray sandstone on which the old Mountain house is built. 
At a point about four miles due west of'Durham some molluscan 
remains were found in a softer gray bed about 175 feet above the 
summit of the Oneonta formation. One fairly distinct individual © 
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gone except Lepidodendron sp. and fragments of plant stems. It eo 


> i 


Se evident however that there are no 250 feet of coarse, gray 


j Pearich to Seeenich gray sandstones alternating with red shales — 
~ and sandstones. The lower half of the zone is composed largely — 
of red rocks, but in the upper half there are two heavy ledges of 


a the greenish gray sandstones separated by red and green shales 
: & with a thickness of from 70 to 80 feet. On the hill to the south: 
‘ of the pass the rocks are largely red shales and sandstones with 
_. some layers of greenish sandstone. This hill is mapped as in the 
: lower part of the Catskill formation on the Geologic map of New 
Z York and it has an approximate altitude of 2490 feet A.T. > 


LVII C. To the southeast of the point just described on the 
southern side of Sutton gap is Mt Pisgah, at the corner of Cones- 
ville and Durham townships, which is given as 2885 feet A. T. on 
the “Durham sheet” of the United States geological survey. 
For my barometric section I obtained an altitude of 2940 feet A. 
T., but the readings were probably affected by rain. Guyot gave _ .. 
its altitude, determined by the barometer, as 2905 feet. The ac- | 
companying section of the southern side of Mt Pisgah gives the 
relative position and thickness of the prominent ledges shown on 
its flank. Not much above the highway on the south side of the 
mountain are two conspicuous ledges of massive, greenish gray 
sandstone, the lower one (C*) 30 feet thick with red sandstone on 
top, and the upper one (C*) 15 feet thick above which is red shale. 
The dip of this sandstone is between 34° and 4° S, 30° W. On 
the Geologic map of New York the area of these sandstones is 
colored as in the Chemung formation and it is probable that they 
are stratigraphically in the upper part of the zone called Che- ~ 
mung on the Catskill turnpike to the north, though the heavy 

dip to the south would carry those sandstones rapidly below the 
altitude which they have on that highway. For the succeeding 


Sth 


a Amer. jour. science, 3d ser. 1893, 45:207. 
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Catskill fornia oie : Ne, 
a Eastern townships 


2 traced to the south across the county. maa 


_ Along the Cabin river from Grapeville in the western part of 
< - New Baltimore township to Urlton in the western central part of we 
a s Coxsackie township, there are numerous small, rounded hills — 
composed largely of soil, gravel and boulders, between which are 
marshy and swampy -flats. The rocks are mostly covered by 
these drift deposits so that it is a difficult region in which to trace __ 
the boundaries of geological formations. » ae 


-LVIII A? On the bank of a small brook one fourth mile south- = 
east of Urlton are blue fossiliferous shales in which typical Hamil- ¢ z 
ton fossils are abundant. The fauna is as follows: : 


y AIF Yi 


rs 
ve We 


~ Sa et | Chonetes coronata (Con.) Hall ; (a) oe 
x 2 Spirifer mucronatus (Con.) Bill. (c) — 
. 3 8. granulosus (Con.) H. & C. (rr) 69 
,.4 Goniophora hamiltonensis (Hall) Miller Cs 
“ | 5 Orthonota undulata Con. (r) 
‘. 6 Nucula bellistriata (Con.) Hall | (rr) 
7 Nuculites oblongatus Con. (TFS ‘ 
8 Limoptera obsoleta Hall . (r) 
9 Actinopteria boydi (Con.) Hall (rr). 
10 Tentaculites bellulus Hall emesis 


These rocks are indisputably in the Hamilton formation. The 2 
dip is 44° to the SW, while on the northern point of Coleberg hill 
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"the folded ridges which become more conspicuous farther Souths 


‘ in Athens and Catskill townships. Southeastward the tele 
: a formation is found at the summit of the highway where it Crosses 
_ the northern end of Coleberg hill. 


On the hill to the west of the East Branch Potuck and shone 


= one mile west of Urlton are green and red shales. The outcrop 
is on the road toward Result and west of the first road turning ~~ 
north’on the western side of the West Branch Potuck. The 


shales are argillaceous and above them is reddish sandstone. On 


the Geologic map of New York the base of the Oneonta formation no 
is drawn at the three corners west of Result, two and one fourth 
miles west of this locality. There are other outcrops of the red | 


rocks along this highway to the east of the region mapped as 


_- Oneonta, and on the hill to the east of Result is a massive ledge t 
_ of red sandstone. 


LVIII Bt Two miles south of Urlton the East Branch Potuck 


and West Branch Potuck unite forming Potuck creek. One fourth 
mile to the west on the Gayhead road is the Baker flagging stone 


quarry where a ledge 10 feet thick has been opened. It isa blue 


sandstone making fair flagging and the flags contain a fair num- 
ber of specimens of Spirifer granulosus (Con.) H. & C., Camarotoe- 


chia congregata (Con.) H. & C. and Palaeoneilo constricta Hall (2). 


This sandstone ridge is evidently in the Hamilton formation 


though near its top, for at the four corners three fourths of a mile 
to the west are red argillaceous shales which continue to the 
west along the Gayhead road across the northern end of Indian 
ridge. 

To the east of the Potuck creek it is very rocky and rugged, 
making an extremely poor farming country. The rocks of 
Potuck hill and the smaller ridges to the west on.the eastern side 
of the creek apparently belong in the Hamilton formation, which 
in this region is composed mainly of sandstones ahd coarse, 
arenaceous shales. From Urlton the top of the formation ap- 
parently follows the valley of the East Branch Potuck and 


bees 


FOLD ON UCATSBRILL CRED Below 


and Satie some of which show very good Sealer of ri p 
ae marks. No fossils were found though careful search wa 
_made for them, and the dip is 8° W. These rocks apparently be- 
a. Se igel in the Sherburne formation and this conclusion is supporte 
__ by the presence of red shales 215 feet higher on the steep, eastern 7% 
‘side of the southern end of Indian ridge. Red sandstone and Ss 
shales outcrop at the-three corners at the southern end of Indian. 4 
ridge 145 feet higher than the outcrop mentioned on the eastern _ 
_ slope. On the road down the southern end of the ridge from the * 
~ above three corners there are several outcrops of red shale, the — 
_ lowest one only 65 feet above the level of the Catskill creek road. 3 
_ Red argillaceous shales with red sandstone above are’ shown on 
_ the northern bank of the Catskill creek below the place at which | 
the highway turns toward Cairo. The Sherburne formation does. ~ 
not extend much farther up this valley and it is at about this — “e 
point that the base of the Oneonta formation is represented as 
crossing the creek on the Geologic map of New York. ; 
On the bank of a small brook’entering Catskill creek from the 
- south one half mile above South Cairo are red argillaceous — 
shales and sandstones of the Oneonta formation. Above the 
reds are coarse, gray to bluish sandstones which dip 8° 8, 20° E. 
ees Farther west toward Cairo a prominent ledge of sandstone, on | 2 
= ies - which glacial striae are nicely shown running a little E of 8, : 
ae = crosses the highway. On the southern bank of Catskill creek 
; one and one fourth miles below South Cairo and nearly opposite. ; 
Potuck creek are green argillaceous shales and sandstones below 
which is very hard, coarse grained, greenish to reddish sandstone ~ ; 
with some red argillaceous shales. The dip is from 34° to 5° Ne ae 
70° W. This variation in the direction of the dip noted at dif- ts 


ferent places along this part of Catskill creek Bows that the 
rocks are gently folded in this region. 
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posite ae eeioen. Base of Potuck hill. The forsistion is clea 
y the Hamilton as is shown by the following fauna: Sete 
1 Tropidoleptus carinatus'(Con.) Hall » Bp eS 
_ 2 Chonetes coronata (Con.) Hall ~ (aa) 
3 Camarotoechia sappho (Hall) H. & Gs (2) pee ce 0 
4 Paracyclas lirata (Con.) Hall ; : (@) 
5 Nueula bellistriata (Con.) Hall ree 

bas =f Prothyris lanceolata Hall Sr = (rr) 
7 Grammysia sp. lage? = - (er) 


_ In the Catskill creek above the falls at Leeds and farther up 
& are outcrops of the Onondaga limestone while to the west the ~ 
S. Marcellus shale is not exposed, being covered by the deep soil — 
of the creek valley. The precipitous and rocky Vedder hill rises 
on the western side of the Catskill creek valley to the southwest 
of Leeds, the rocks of which belong in the Hamilton formation. 
_ _ In fact the exposures in the railroad cut at LIX A!are at the nortb- 
3Z ern end of this hill where it is terminated by the Catskill valley, — 
but the hill is really continued on the northern side of the creek 
by Potuck hill. On the road leading southwest from the toll 
gate up and along the western slope of Vedder hill the Hamilton ~ 
fossiliferous shales were seen at an outcrop 70 feet higher than 
the one in the railroad cut, while at a point 160 feet higher is a 
: ledge of bluish sandstone with some that is coarse grained, gray- 
ish, and very hard. Before reaching the summit of the highway, 
about 215 feet higher than the railroad cut, a ledge of red, argil- 
- laceous shale crosses the road which was considered the base of 


‘the Oneonta formation. 
_. At the three corners two miles east of Lawrenceville are red 
shales. In the Bloom quarries in that vicinity the stone is some- ~ 
what striped bluish to bluish gray sandstone which splits in thick 

layers. Between the lower and upper quarry ledges are greenish 


~ 


oo | and other quarries oe the melds 


‘stones but into thicker fens These stones are harder ie 
Hamilton flags and they are om into beh oe paving. © NG fos-_ 


- crosses the ae brook aN is followed down ‘the ee ee side ee 
= of this ridge into the Kaaterskill creek valley are typical blue 4 
- Hamilton shales containing characteristic fossils. : os 
it Spirifer granulosus (Con.) Hall Baste as < 


> he 


2 Palaeoneilo constricta Hall ie (rr) 
3 Grammysia alveata (Con.) Hall : 23 Biss 


4 Schizodus appressus (Con.) Hall = (rr) = 
5 Hlymella nuculoides Hall oe t (tr) 
6 Pleurotomaria sulcomarginata Con, “(x)= % 
7 Bellerophon lyra Hall (rr) 

8 Spirophyton velum Van. (rr) 


This outcrop is some 300 feet higher than the Kaaterskill creek 
which flows northeasterly for five and one half miles at the east- 
ern base of this steep ridge. The greater part’ of the Kaaterskill 
valley for this portion of its course has been cut out of the com: 
paratively soft Marcellus shales which are shown on the eastern 
bank south of the bridge on the road from Catskill through Kis- 
katom to Palenville. The western side of the ridge to the east 
of the creek is composed of the Onondaga limestone, the distri- 
bution of which is well shown on Prof. Davis’s map of “The folded 
Helderberg limestones in Greene county, NayY.2¢ 

The rocks to the west of this bridge forming the first terrace 
are no. 1382'of Mather’s section from Catskill mountain to the 
Kaaterskill creek which he described as “ Dark shales and shaly 
grits and flags, of several hundred feet in thickness, embracing 
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a@ Bulletin Museum comparative zoology, v. 7, Geol. series, v. 1, no. 9, 1888, pl. 13, 
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eee as y Dy following up. Mee pad ofa Pita OE 
= ieee ‘These strata are probably” 1000 fe ge 


. es shales and s some sandstones. On the road ‘to the st 


ones which split into thick layers. Plenty of” plant stems Bae <2 


“found i in these rocks but no other cyeoee The dip is Be N 60° > W. : 


ake blue shales containing Hamilton ‘ata Benecaente it cae 
pears that the sandstones in the quarry are near the dividing 
line between the Hamilton and Sherburne formations. . 

2 tee LX Aland? At the High falls® on the Kaaterskill creek not far 
from the Greene and Ulster county line is a deep and rocky gorge — 
in which the upper Hamilton rocks are finely shown. Below the 


contain a fair Hamilton’ fauna of the species usually found in the 
fine shales of that formation. The following species were col- 
pet from these shales: 


1 Tropidoleptus carinatus (Con.) Hall (c) 
= 2 Chonetes coronata (Con.) Hall CT 
ee 3-6. lepida Hall : (rr) 
ie 4 0. setigera Hall * (r) 
5 Strophalosia truncata (Hall) Beecher (?) (rr) 
; Imperfectly preserved. 
2 6 Spirifer mucronatus (Con.) Bill. se (rr) 
: aS: granulosus (Con.) H. & C. (c) 
8 Stropheodonta perplana (Con.) Hall (rr) 


a Geology of New York. 1843, P.1, p. 805. 
b Ibid., p. 306. 
_ ¢ Also called ‘ Great falls.” 


massive sandstone stratum which forms the bed of the creek 5 
_ above the falls are rather fine, blue argillaceous shales (A1)which 


19 ae (Patacosolen) ‘iiticdutediec Hall (?) ; ee 
20 yeaa laneelane, ‘Palk -: 55 Peete Ati shat 


“22 Rehicodus Up pressus (Con.) Hall he 
23 Microdon (Cypricardella) tenuistriatus Hall. ane 
24 Liopteria dekayi Hall ats re 
_ 25 Orthoceras subulatum Hall (?) WES is 
06 0. ~ crotalum Hall (?) SRS 
= : 27 Pleurotomaria sulcomarginata Con. (2) “ 
28 Bellerophon sp. 4m 
Fragments. ; = 
29 Dignomia alveata Hall (?) ~ 
30 Lingula sp. (Broken) 
31 Crinoid stem (Large) 


<A. Some 35 feet of these blue shales are shown at the falls and the ; 
dip below the falls is from 104° to 114° due west. 

Bt Forming the brink of the falls and the bed of the creek above | 
Se them is a heavy sandstone-(A’) between three and four feet in- 
Se thickness, which splits in irregular layers. The upper part of 


; this sandstone contains an abundance of the species usually | = se 
found in the coarser Hamilton deposits as for example: 
1 Spirifer granulosus (Con.) H. & ©. 3 
2 8. mucronatus (Con.) Bill. eh roe 
Ss audaculus (Con.) Whitt. oe 


4 Tropidoleptus carinatus (Con.) Hall age e- 
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3 Chonetes coronata (Con. Hall 


6 Strophoedonta perplana Con. (?) 

T Grammysia bisulcata (Con.) Hall 

8 Spirophyton sp. ete. 

The dip above the falls is 104° N. 60° W. The western bank 
of the creek above the falls is composed of alternating strata of 


shales and sandstones forming a perpendicular cliff 85 feet in 


hight. It was not possible to determine whether the Hamilton 
fauna continues to the top of the cliffor not. The fossiliferous 
nature of these rocks was noted by Prof. Davis who wrote that~ 
“several strata are very fossiliferous, Spirifen. mucronata ‘and 
medialis are both of common occurrence; while Prosser has in 
earlier papers partially listed the fossils of this locality.® . 

On the hill one half a mile west of High falls and 130 feet 
higher than its top is the small stone quarry of Hugh Smith. 
The rock is bluish gray, rather coarse grained sandstone which 
has bands of color, some of it with a slightly reddish tint in the 
bright sunshine. The sandstone is capped by a mass of green, 
argillaceous shales with some layers of bluish color. No fossils 
were found and it is this part of these rocks which I have re- 
ferred-to the Sherburne formation. The soil in this vicinity is 
reddish from the leaching of the higher red shales. The first 
reds seen in place however are at the three corners, three fourths 
of a mile farther northwest on the ridge east of the Kaaterskill. 
This locality is just south of the Greene and Ulster county line 
about one and one half miles east of Palenville. Some of the 
red shales are very arenaceous and it is quite probable that the 
base of them is somewhat farther east, but covered by drift and 
soil along the highway. Red shales show at various places along 
this ridge and the highway to the south of Saxton in Saugerties 
township, Ulster co. 

On the geological map accompanying this report the lines 
separating the Hamilton and Sherburne formations and the Sher- 
burne and Oneonta are indicated as nearly as we could follow 


a Bull. Mus. comp. zoology, v. 7, Geol. ser. 1883, 1: 318. 
b American geologist, 1891, 7:365; Bulletin United States geol. survey, no. 120, 1894, p. 69. 


ot deemed necessary “ define thé course of thea née “ant: 
arto 


ae in their Rosas may sa readily on the Ben; 


ZEN ates Greene county Catskills 

3 “The western and central portions of Greene county are in the 
- Catskill mountain region, the rocks of the greater part belonging — 
pat the Catskill formation for which it is the typical region of the ~ 
: “ Catskill division ” as : they were called by Mather. His detailed — 
section “from the top of the South mountain near the Mountain — 2 
_ house on the Catskills, down to the Helderberg division at the 
- Kaaterskill creek,”* gave the rocks of the Catskill and Erie divis- “ 
 jons? and extended from the eastern part of Hunter northeasterly _ s. 

across the southern part of Catskill township to ane Kaatcraia 2 
~ ereek.. 

‘In 1874 Mr Andrew Sherwood measured very accurately a sec- 
tion of these rocks beginning in the Kaaterskill creek at Palen- 
ville, following the famous Kaaterskill clove and continuing to 
the top of Round Top mountain to the south of the clove’. 

Sherwood’s total thickness for the rocks from the upper part 
of Palenville to the top of Round Top is 3482 feet, while Prof. 
Hall estimated the thickness of all the rocks from the top of the 
Hamilton formation to the summit of Round Top as 5800 feet.@ 
Sherwood gave accurately the lithologic characters and thickness 
of the various strata so that there is no need for another de- 
tailed account of this typical Catskill section. Sherwood cor- 
related the red and green shales (no. 94 of his section) in the : 


—— ee ee 
a Geology of New York. 1848. P. 1, p. 302-5. 
b “The Erie division in the first geological district consists of the following groups: a 
1 Ithaca and Chemung group 
2 Hamilton group 
8 Marcellus shales.” Ibid., p, 317. 


¢ Proc. Amer. philosophical society, 1878, 17: 346-47. This section was also republished by Ashburner 
* in the Second geological survey of Pennsylvania, F, 1878, p. 218-19, while Prof. James Hall has given | 
an account of it in the 28th Report N. Y. state museum of natural history, 1879, p. 14-15. 

d Proc. Am, ass’n adv, science, 24: 82, 83. 
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i ge lerahis Sha stances in three layers (nos. 105, 107 and 11) j in t e 
* lower part of the clove he termed them “ fish-bone beds.” ‘The 

2 lower bed is in a greenish, shaly rock which is quite hard, ant 
5 By. there are numerous fragments of fish bones and plates most of 
__. which are badly broken. The second bed is in a mottled red and 
‘green argillaceous and rather soft shale. The bed of no. 111 is. 
-hear the bottom of a mass of red shale, 103 feet in thickness ac- ~ 
cording to Sherwood, where fragments of fish scales were seen, ° : 
_ but they are not nearly so abundant as in the two lower beds. 
"These Specimens were not identified, so far as known to the — 
=a writer, except that Prof. Hall referred to these beds, stating that 
_'. ~~ they were “charged with the remains of Holoptychius.”¢ Ad- 


Ba ditional specimens were collected by the writer which have been 
studied by C. R. Eastman, who identified Dinichthys sp. and 
Sauripteris Taylori Hall. (See Dr Eastman’s description of these 
specimens at the close of this report.) 

In addition to the fish remains the author found numerous 
‘specimens of Psilophyton princeps Dn. in a bluish gray arenaceous, 
layer at the foot of the Cascades below Haines’s falls, about 400 ; 
feet below the base of the heavy conglomerate which is well i a 
exposed in Twilight park on the southern side of the clove.? ny 

The massive conglomerate ledge in Twilight park occurs at an — 
elevation of about 2000 feet A. T. About 15 feet containing 
large white and pinkish quartz pebbles are shown on the drive- 
way. Several conglomerates are mentioned near this part of 
Sherwood’s section and I am uncertain which one the Twilight 


= 


<3 a 28th Report N. Y. state museum natural history, p.,14. 
b Amer. geol, 1891. 7:365, and Bulletin United States geol. survey, no. 120, p. 67. 


Sf 


#8 rs, “the sandstone is coarser, not so firmly compacted and 
yaathers to a light gray color. Pebbles are not infrequent 
though not sufficiently abundant to make a conglomerate. This — 
is supposed to represent the “coarse gray sandstone” of Sher- — 


wood’s section, which he gave as 440 feet in thickness forming ~ 


plate gives a fair idea of these falls which taken together are 
said to be 260 feet high. On the main creek at the head of the 
clove is another high cascade known as Haines’s falls, the geolog- 
ical structure of which was described by the writer several years. 
ago,’ a winter view of which was given. About three fourths of 
a mile west of Haines’s falls is the divide between one branch of 
the Kaaterskill creek and one of the head branches of the 
Schoharie river. 
Hunter, a very mountainous township, crossed diagonally from 


the southeast toward ‘the northwest by the head waters of the — 


Schoharie river, is the great Catskill resort for summer tourists. 
The rocks are all of the Catskill formation unless the tops of the 
mountain peaks are composed of the Pocono formation of the 
Lower Carboniferous as is claimed by some geologists. They 


a Second geol. survey Penn. F, p, 218-19. 
b Bull, United States geol, survey, no. 120; p. 66-67. 
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ink top of Round Top and which Ashburner referred to ihe = 
~ Pocono formation.* 

The Kaaterskill creek, which has cut the deep chasm known — 
as the Kaaterskill clove, receives from the north Lake brook, the 
; ~ outlet of North and South lake, two small lakes west of the crest 
of the mountains, one north and the other west of the Catskill 
Mountain house. On this brook near the head of the gorge a 
- little below the Laurel house are the Kaaterskill falls which were — 
the subject of Bryant’s beautiful poem. The accompanying ~ 
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~ famous feu the » Stony clove in the western tea of Hunter tow 
: ship between Hunter and Plateau mountains. For some d 
tance the bottom of the clove is very narrow with only roo 
enough for the highway and the track of. the Stony clove and 
~ Catskill mountain railway. The slope of Mt Hunter on the west s 
is very steep, its peak the highest of the Greene co. Catskills : 
4025 feet A. T., being only about one and a half miles to the 
northwest. Both slopes are densely wooded so that the clove 
_ for the greater part of the day is in the shade, while a breeze 
continually passes through it, making a delightful resort on a. 
hot summer day. The view shows the northern end of the clove : 
with Mt Hunter on the right and Plateau mountain on the left. : 
To the south of Hunter village and the Schoharie river is a prom- ~ : 
inent mountain known as the Colonel’s Chair, the highest part of 
which is 3165 feet A. T. There are steep sandstone ledges at the 
northern end of the mountain facing eastward, the top of which — 3 
are grayish, coarse grained sandstones that are not very hard, — % 
giving the upper part of the mountain something the shape ofa 
_chair. These nearly perpendicular ledges on one side of the 
mountain peak are quite well shown in the accompanying picture. 
paar In the Catskill mountain region of the western part of Greene 
= co. the principal study was given-to that portion which is 
ei colored on the Geologic map of N ew York as in the Chemung forma- 
tion. In the Schoharie river valley the Chemung is represented 
as beginning at the upper end of Lexington village and continu- 
ing for about two miles down the valley. On the south bank of 


a) 
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BS 


-hollow the dip of. the heavy gray sandstone is about 4°W. The 
view of this clove is from the low hill not far north of Westkill 


2 ‘village. 


LXIB. This is a section een the so-called Chemung of the 


Jewett range on the southern side of the Bataviakill beginning 


at the creek level about two miles above Ashland and fol- 


lowing the line of the highway to the top of the hill north : 
of Jewett hights. On the accompanying plate the lithological | 


characters of the rocks are given so fully that it is hardly neces- 
sary to describe them at any length in this part of the report. 
In the lower part of B® is a small quarry in bluish gray to 


‘greenish gray, rather coarse grained sandstone with greenish and ~ 


bluish argillaceous shales’ Some of the shaly ‘layers contain 
fragments of plants and in the upper part of the quarry the layers 
have very irregular bedding. The dip is 1° to 19+ 8, 80° W. This 
gray sandstone is apparently at the base of the rocks colored as 
‘of Chemung age on the Geologic map of New York. Succeeding 


if 


sor Lexington near the upper part of the area Sania as Che- we 5 
mung, are ledges of coarse grained, heavy bedded, greenish gray ‘x 
. sandstone. No fossils were found. Farther south in the west-— ¥ 
ern part of the township is a deep clove through the Westkill | 

range, at the divide between a branch of the Westkill on the Pe 
3 north and another of the Esopus creek on the south, known as fA 
Deep hollow at the head of the Bushnellyille clove. In the 
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GREEN/ISH-GAAY COARSE SANOSTONVE, 


PARTLY COVERED: FAE QUENT Ex- 
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BLUISH-GAAY COARSE SANDS TONE, 


mostly Ale ain eray, coarse grained. sandstone a the ae *- 
of which are rather more massive than those of B’. Interstra- 
_ tified with these greenish sandstones are layers of reddish sand- , 
stone and shale a few feet in thickness. Near the top of BE igs 


asn il flagging stone quarry, the flags of which are from one to : : 
two _aches thick, coarse grained and decidedly greenish gray ies 
color. In places the layers are very much crossbedded. The dip 


noted is from 4° to 4°+ S, 30° W and 2° N,60° W. At B® are aia 
heavy ledges of coarse, greenish gray sandstone, very coarse 


grained near the middle of the ledge, with large quartz pebbles 


and at the top is red sandstone. On the old road near Jewett z A 
lights, which are 1810 feet A. T., are glacial striae running 
north and south. On the hill to the northeast of Jewett hights the a8 


rocks are mainly red sandstones and shales, and this region was | 
represented on the Geologic map of New York as near the base of ~ 
the Catskill formation as well as Jewett hights and the hill to | 


‘the northwest. 


LXIC. Another section about four miles east of LXIB was 
examined across the belt of country mapped as Chemung from 
Hensonville to Windham in the upper part of the Bataviakill 
valley. This section is here reproduced and as will be readily 
seen the rocks are not nearly as well shown as on the section 
south of Ashland. The lower part of the section is on the lower 
part of the hill to the south of Windham and the Bataviakill 
which is represented on the Geologic map of New York as in the 
lower part of the Chemung. It will be noticed that the rocks 
consist of bluish gray and greenish gray, coarse grained sand- 
stones alternating with red sandstones and shales. The base . 
‘of these rocks is somewhat above the highway and they have a 
thickness of 125 feet. Then for 95 feet the rocks are covered, 
succeeding which for 70 feet the slope is partly covered but has 
frequent outcrops of red shales and thin sandstones. No fossils 
-were found on this hillside. On top of the hill southwest of 


Hensonville is a small flagstone quarry in coarse grained, green- 


* of the eaperial discovery of Spirifer ssa hasivte Sow. west of Dur- : 
1am, there is any proof ef its Chemung age. The lithologic char- 2 
a ter of the rocks is not different from that of the Oneonta form- we 
: ation below or the Catskill above, and with the absence of fossils 
a it appears very difficult if not impossible to correlate this zone | 
“with the Chemung. It is true that a part of the Catskill forma-_ 
tion of eastern New York is synchronous with the Chemung of ; 
- southern and western New York; but with merely the alternation. : eS 
: of reds and grays in eastern New York it does not seem possible Pe. 
oe to the writer to divide the mass of rocks into distinct formations a “ 
which can be traced and mapped for any distance. _ It seems het=4 sy 
ter to leave it as one formation under the name Catskill, not 
- failing to recognize that in time it is nearly equivalent to the 4 
rocks called Portage and Chemung in western New'York. The — 
exceptions are at the base of the Catskill, or Oneonta formation — 
as we have still called the lower part of this mass of rocks in 


a x 
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Greene co., which probably does not reach as low as the base : 
of the Portage in western New York, and at its top which is prob- = 
ably of later age than any of the Chemung in oo New 4 
York or northwestern Pennsylvania. ~ ok ; 
ULSTER COUNTY _ ae 
This county which lies directly south of Greene co. extends : 
from the ‘Hudson river on the east to Delaware and Sullivan ‘ 
counties on the west. The northwestern part of the county is 
very mountainous, in which region the Catskills reach their cul- 


ry be traced across northwestern New Jersey into 6 Pounsyleante e 
here it is known as Kittatinny mountain. The structure of the 
_ Ulster co. part of this mountain has been well described by ie 
‘MrN.H.Darton? i es ee 


Distribution of the middle and upper Devonian 


The strike of the Silurian and Devonian formations across 
Greene co. and the northern part of Ulster to Kingston is — 
ssw; where the direction changes to sw across the remaining 
parts of Ulster, Sullivan and Orange counties into New J ersey 
and Pennsylvania. The Hamilton, Sherburne and base of the 
Oneonta formations, or Catskill as it is generally called in this 
part of the state, cross in Ulster co. the townships of Saugerties, 
Kingston, Woodstock, Hurley, Olive, Marbletown, Rochester and 
Wawarsing from the north to the southwest. 

On the Geologic map of New York the Oneonta formation is ene 
represented any farther south than the Palenville region along 
the Greene and Ulster county-line, the lower portion of the alter- 
nating red and gray rocks to the southwest of this region being 
included in the Catskill formation. Mr Darton has said “I have 
not traced the formations [Oneonta and Chemung?] farther 
southward than Palenville along the eastern front of the Cats- 
: kills but there can be no doubt as to their extension across the 


a National geographic magazine, 1894, p 6:23; and the 13th an. rep’t N. Y. state geologist p. 346. 


= as one formation, to which would be applied the name Catskill 
ee in the sense in which it was used by Mather for this region. — In- 
ge fact lam inclined to think that the above arrangement would be — 
a better classification for this mass of rocks in Greene, Albany — 
and southeastern Schoharie county than the plan of representa- _ 
tion followed on the Geologic map of New York. The above usage 
apparently agrees with that suggested by Prof. H. 8. Williams 
for the term Catskill in eastern New York for he said, “It is an 
-- appropriate local formation name for deposits succeeding Hamil- _ 
ton or Chemung formations in eastern New York and farther — a 
southwest... The Catskill is a distinct and well defined geologi- :. 
cal formation, but it is not a period or an epoch, nor does it repre- — . 2 
sent any particular period of geological time.’ — a? 
Under the eastern townships of Greene co. the upper Ham- 
ilton, Sherburne, and lower reds were traced from Catskill town- 
ship across the county line into Saugerties township, consequent- 
ly at this locality we-will begin the consideration of the limits 
of these formations toward the southwest. The banded sand- 
stone found in the small quarry to the west of High falls on the ~ 
Kaaterskill may be followed along the highway to the ssw to 
the three corners one half mile northwest of Quarryville. There 
‘isa quarry to the west of the turn and another to the east, both 
of which contain the banded hard sandstones. In the western 
one there are coarse, greenish shales below the sandstones, while 
some of the sandstones in the more eastern quarry have a slightly 4 
reddish tint. No fossils were found and the rocks are apparently. : 
in the Sherburne formation. The large quarries in Quarryville 
contain coarse, thick bedded, bluish gray sandstones with shale 


“me 


a Amer, jour. science, 3d ser, 1893, 45: 207, 
b Jour. geology, 1894, 2: 153-54. 


; . lescent are Hamilton shales with their typical fossils. ‘The ridge 


Rt co) the north of Quarryville is avery Eevee and ee and the rock 


. : aailes orth of the village are greenish and bluish seiliioesae 
_ shales intersiratified with the coarse banded sandstone, all ap- 
“parently i in the Sherburne formation. Red shales occurjalong the 
highway about one and one fourth miles northwest of Quarryville — 
toward Saxton. To the west of south in the Plaaterskill valley — 
_ the base of the red rocks soon crosses to the western side of the = 
ereek and from Fawns south to the first road for Woodstock, . : 
near where the creek turns to the southeast, there are frequent. co 
outcrops of red shales on the western side of the creek while none — 
were seen on the eastern side. : 

About two miles west of Fawns at West Saugerties is the foot 
of the Plaaterskill clove, a deep gorge cut by the Plaaterskill 
through the eastern escarpment of the Catskills. This gorge is 
four miles south of the Kaaterskill clove with which it is parallel 
and its greater part is in the southeastern corner of Hunter town- 


ship, Greene co. These two cloves are the only deep gorges 
which have been cut in the eastern face of the Greene co. 
Catskills. By the side of the clove road about 400 feet below the 
# head of the clove is a stone quarry of bluish to greenish coarse 
x grained sandstone. The dip at this locality is between 6° and 7° 
N, 40° W. The rocks along the upper part_of the clove road are 
coarse, greenish gray sandstones alternating with reddish sand- 
stones and shales and bluish argillaceous shales, all of which are 
typical Catskill rocks. Near the head of the clove is a flagstone 
quarry in greenish gray, coarse grained sandstone, while some 
of the layers contain large quartz and other pebbles. 


nee ae this region at the four corners on the road from Caaee 
: to Saugerties are a number of stone quarries. Just west of the 
corners is an extensive quarry in bluish, massive, somewhat — 
panded sandstone with a thickness of six and one half feet. 
Above are eight feet of bluish shales and then five feet of shat- _ - 
tered sandstone. Dip is 24° 8, 20° W, and there is also a heavy 
= dip to the west. No fossils were found in the sandstone or shale — . 
and this quarry is considered as at about the base of the Sher- 
: burne formation. On the road just east of the corners are biwieee < 
_ black, arenaceous shales, layers of which contain Spirifer ramet . om 
losus (Con.) H. & C. and other fossils, so that these rocks are 
clearly in the Hamilton formation. The line of separation be- — ; 
tween, the Sherburne and Hamilton formations at this locality — = : 
is about on the line of the north and south highway. It is only — = 
about one mile farther east to the eastern face of the line of hills 
which form the western boundary of the Hudson valley. The 
range is broken by streams and at places rises into points like 
Mt Airy and Mt Marion from 500 to 700 feet A. T. To the east. 
in the valley is the Onondaga limestone, in the lower part of the 
- Steep ridge are fine, black Marcellus shales, while the upper part, 
and for some distance westward, belongs in the Hamilton forma- 
tion. In general in all this region there is a heavy westerly dip. 
with a lighter one to the south. The rocks consist of alternating 
masses of massive sandstone and argillaceous or arenaceous 
shales. The sandstones form steep cliffs, which are numerous — 
and very conspicuous in passing from the east toward the west. 
~ On account of the heavy westerly dip all sandstone slopes rapidly 
toward the west. For some distance along the highway or in the 
fields the top of it frequently shows, with a small stream or 


Bore atianth (2) Hall 
i 3 Maytitorca oviformis (Con.) Hall . 
_ 4 Camarotoechia sp. 

5 Sphenotus subtortuosus (?) Hall 


Aisne the highway to the east are sandstones oat shales in 
which fossils are very rare. The quarries at this place are 
located both below and above the zone in which the fossils were 
found. The sandstones in these quarries do not have the marked Bp 
banded appearance of those in the Sherburne formation and this : 
fact together with the occurrence of Hamilton fossils seems to 
show that they are in that formation. The line of division be- 
tween the Hamilton and Sherburne is given on the map as not far 
west of Unionville, while the Plaaterskill valley to the west is 
in the Sherburne formation. At the corners west of the Plaaters- 
‘kill on the road from Unionville to Daisy is a small church and 
along the road from the church south to the east and west road 
from High woods to Daisy are frequent outcrops of red and green 
shales and gray sandstones. The base of the reds is apparently 
to the east of this road. . : 
In the quarry at Highwoods is a bluish, somewhat banded oe 
sandstone which is separated by some bluish though mainly B 
greenish layers of argillaceous shales. There is a stratum of Ete 
 preccia and some of the sandstone has quite a reddish tint in the 
pright sunshine. No fossils were found. The rock is referred to 
the Sherburne formation. In this region there are excellent ex- 
amples of glacial planed and striated surfaces, east of the High- 
woods store for example on blue sandstone by the side of the 
road are conspicuous striae which run N 15° E. In old quarries 


ae plant ene were seen aaa ine ae are 
: Cae Glacial striae occur running S, 10° W, and Ny 


; penis to the irregular nature of the strata. 
On the highway not far west of the Plaaterskill and just belo 


which contain some fossils as Paracyclas lirata (Con.) Hall, Spirt— 


= fer and a few other species. This locality is surely in the Ham- = 


~ ilton and probably the top of the formation is farther west, since — 


= coarse, bluish arenaceous shales, with a slightly concretionary _ 
structure, containing fragments of fossils were noticed along the 


highway to the west of this house. About one fourth mile south- — 


_ east of the Plass house the highway crosses the Plaaterskill to a 


the west of the Mt Marion station. At this locality on the west- — 
ern bank of the creek is a cliff about 100 feet high composed of =: 


the fine, somewhat arenaceous, Hamilton, blue shales. There - — 


are occasional layers of somewhat coarser structure which fre- 

quently contain numerous specimens of Spirifers. The blue 

shales do not contain fossils abundantly though they are fairly: 

common. The species are typical Hamilton ones and this is an 

excellent locality for studying the Lower Hamilton of this region. 

The following species were found in these shales as the result of 
one hour’s search: 


1 Bellerophon sp. (rr} 
2 Nyassa arguia Hall” (rr) 
3 N. recta Hall (rrp 
4 Orthonota parvula Hall : (r) 
5 Paracyclas lirata (Con.) Hall =et (r). 
6 Spirifer granulosus Hall _ (a) 
{tes mueronatus (Con.) Bill. (rp. 
8 Orthis impressa Hall (rye: 


9 Chonetes scitula Hall (rp 


fee house of Mr C. Plass are bluish, rather arenaceous shales — 4 


Wucula. corbuliformis Hall 
2 “18 N. _ bellistriatus (Con.) Hall . 
see 19 Plant stems ; . (rr) 
20 Modiomorpha concentrica (Con.) Hall (r) 
“21 Grammysia sp. (rr) 
22 Dignomia alveolata (Hall) H.&C. —t—~<CSsSs 
23 Lingula densa Hall oe ‘hs 
To the southwest of Dutch Settlement (Ruby p. a5 in “es: 


northern part of Kingston township is a large quarry of flagging he 


stone. The color is bluish to bluish gray, some of which is _ : 


faintly banded, forming a ledge five feet thick that is worked. — z 


Part of the ledge splits into thin even layers from two to three 
inches thick which make excellent flagstone, while the thicker 
layers make building stone. The same layers do not split as — 
readily when followed from the flagstone part of the quarry. . 
The dip is between 4° and 5° S, 60° W. Above the sandstone are 
argillaceous shales of decidedly greenish color. The sandstone is 
similar to the so-called Hamilton blue flagstone, but it is probably 
in the Sherburne formation. 

Farther south in a wild and rugged region is the Sawkill val- 
ley along which are numerous flagstone quarries, specially in the z 
vicinity of Jockey hill, in the Hamilton formation, and its top 
crosses the valley about two and one half miles above the vil- 
_ lage, while the base of the reds is found not far above the Saw- 

_ kill reservoir more than three miles east of north of West Hurley. 
Kingston, Hurley and Olive townships are crossed by the Ulster 
and Delaware railroad and the section along this railroad was 
described by the writer several years ago,” before the Sherburne 


a@ Bull. United States geol. survey, no. 120, p. 51-65. 


d sandstones: ditenanhe with bluish, fine negitiaone 
8 enish blocky shales. In places the cut is from 25 to 30 feet | 
a di th and the rocks are shown on the highway below the ra 
a. The dip in places varies from 23° to 34° S, 45° W. Fra 
ments of plants were the only fossils found and the cut seems 7 
ty, be i in the Sherburne formation. On the highway just below th 
Bristol hill church and only a short distance west of Stony Ho 
low are blue, arenaceous, blocky shales which contain a fe 
Hamilton senate, At the eastern end of tie Bea railroad cut 


ze eats are abundant. The rocks at Bristol Sars are ical in 


= the Hamilton formation and the following fauna was obtained — 
- from the railroad cut: ares 


1 Chonetes coronata (Con.) Hall ea) 
85 specimens. 


_, 2 Nyassa arguta Hall ; a) 
aah ‘ 40 specimens. i Balt 
as 3 Nuculites oblongatus Con. ae 2 
| 4 Prothyris lanceolata Hall (rr) ~ ae 
bean bP. planulata Hall er (rr) a 
~ 6 Paracyclas lirata (Con.) Hall (ce) os 
7 Orthonota (?) parvula Hall (r2) ae 
8 Microdon (Cypricardella) complanatus Hall (r) ee 
9 Tropidoleptus carinatus (Con.) Hall | = (try =s 
10 Cyrtina hamiltonensis Hall ~ mas Os oe 3 
11 Spirifer mucronatus (Con.) Bill. (rr) oi 
42 8. eiezae Hall (awe 
13 Streptorhynchus chemungensis (Con.) Hall. (aa) a 


43 specimens. 


a 
a@ Ball. United States geol. survey, no. 120, p . 55. ; ms 
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Some of the Penne resemble 0. vanuxemi Hall but 
others are nearer O. penelope Hall. 


15 Palaconeilo constricta (Con.) Hall a (rr) 
16 P. ~ maxima (Con.) Hall (rr) 
17 Sphenotus truncatus (Con.) Hall co (ec) 
18 Dalmanites boothi (Green) Hall (r) 
19 Schizodus appressus (Con.) Hall (?) = (rr) 
20 Actinopteria boydi (Con.) Hall ; Sats 
25 specimens. ais ie 
21 Glyptodesma erectum (Con.) Hall : (cr) 
22 Discina sp. (rr) 


On the hill to the northeast of Bristol church the rocks are all 
coarse sandstones alternating with shales, and belong apparently 
in the Sherburne formation. It seems that the quarries in the 
immediate vicinity of West Hurley are in the Sherburne forma- 


“tien, while the older ones near Bristol church and toward Stony 


Hollow are in the Hamilton. Mr Darton called these sandstones 
the “ Lower fiag series” in his Preliminary report on the geology 
of Ulster county, and stated that “the age of the series is not 
definitely known, but it is in the main of the upper Hamilton 
group; the shales and some of the sandstone beds contain fossils, 
but these have not yet been studied.”@ 

On the Geologic map of New York the base of the Catskill is 
represented as north of the railroad and Olive branch to the west 
ot West Hurley. Red shales and sandstone howevér occur on the 
highway south of the railroad not far west of West Hurley and 
there are a number of excellent exposures of the red rocks on 
the highway between this point and the stone church about four 
and one half miles west of West Hurley... On the north side of 
the highway about two and one half miles from West Hurley is 
a prominent ledge of crossbedded, gray sandstone which rests 
on red shale. There is also a ledge of red shale on the first north 


and south cross road to the west of West Hurley. The red shale 
_ at the base of the Catskill formation evidently crosses the rail- 


, a 13thannual report N, Y. state geologist, p. 300. 


4a on the hill east of Krumville church it turns westerly town 
Se  Samsonville. North of the stone Sige Aas and one half miles 


i which are plain g elacial striae running N 37° E. The dip of these 
sandstones is very great, being from 20° to 25° N, 70° E. To the 
southeast of the stone church near the township line between 


_ Hurley and Marbletown are extensive flagstone quarries in the 
Sherburne formation. Farther to the southeast near the head 


of the creek at the “Lapla nigger settlement” are bluish arena- — 


ceous shales and concretionary sandstones. By the highway 
=a 
down the creek are coarse, bluish arenaceous shales which — 


contain Hamilton fossils.. Paracy yclas lirata (Con.) Hall is- the es 


most common and the athée species are: 


if Liorhynch us multicosta Hall é (c} 

2 Chonetes coronata (Con.) Hall (rr) 

3 Nucula corbuliformis Hall (Tr se8 
4 Camarotoechia congregata (Con.) H. & C. (rr) re - 
5 Pleurotomaria sp. (rr) 


These rocks along the creek into the valley of Esopus creek 
are in the Hamilton formation. On the south bank of the Esopus. 
creek at the Hudson river pulp-mill two and one half miles below 
Olive city are massive, greenish sandstones which form a rocky 


gorge and are apparently in the Sherburne formation. Loose in 


some bluish argillaceous shales are specimens of Estheria sp. 
apparently identical with those found near Oakhill. To the 
northwest of this hill no reds were seen on the road from Esopus. 
creek-to Olive branch. 

The upper line of the Hamilton formation crosses the Ulster 
and Delaware railroad a short distance west of Bristol church 
then is followed with difficulty across the rug gged central part of 


~ 


- 
~ 


es oe are not xe below the blue Sodeere quarries. 


The dip is from 34° t to 4°N, 50°E and the quarries a a 
is in — Sherburne formation. Not far below the quarries. are 
_ Coarse, arenaceous, blue Hamilton shales in which are some fos- 
Los as Chonetes coronata (Con.) Hall and fragments of a few other 
- species. - These shales are near the top of the Hamilton and some ; 
_ 225 feet below the base of the lowest reds on the hill above. This 
section gives the approximate thickness of the Sherburne forma- — 
tion at this locality. 
At the northern end of the Lynesville pond about one anda ~~ 
half miles nw of Kripplebush is a small quarry in bluish Hamil- _ a 
_ ton sandstone alternating with bluish shale, in which are Ham- 
ilton fossils, Camarotoechia congregata (Con.) H. & C. and Ten- 
taculites spiculus Hall. Some of the rock contains quartz peb- 
bles. To the west of Lynesville is the steep Mackey hill which 
is some two miles northwest of Kripplebush. On top of the hill 
are the Mackey flagging stone quarries, some of the stone being 

bluish gray in color and some banded grayish. The sandstone ~~ 
is in rather coarse layers and does not split into thin flags. It 

is capped by a considerable thickness of bluish argillaceous shale 
in which no fossils were found. There is a stratum of conglom- ~ oe : 
erate six inches thick in which are red, black and various colored 
pebbles. The dip is between 4° and 5° N, 30° E. In the some- ts 
what shaly partings are fossils, as Spirifer mucronatus (Con.) 

Bill., Chonetes coronata (Con.) Hall; Camarotoechia congregata 

(Con.) H. & C.; Tropidoleptus carinatus Hall; Chonetes setigera 

Hall; Prothyris lanceolata Hall and Crinoid stem, and the rocks. 

are apparently in the Hamilton formation though near its top. 


ran southeasterly for several miles to. the hill east of Krum 
g corners, when it turns westerly toward Samsonville. 
carries the Catskill formation somewhat farther east oS is | 
indicated on the Geologic map of New York and the valley to the | 
west of Krum hill is in this formation instead of a lower one, for 
on the highway just north of Krum corners or Krumyille church ~ 
are red and green mottled, argillaceous shales. On the low hill 2 
just east of the road and 55 feet higher is a small quarry of | “Ss 


coarse grained, bluish gray sandstone which splits into flags. : e ¥ 
There are partings of bluish, argillaceous shales in which are i 
fragments of plants. The edges of the outcrop show cross- 


bedding. The dip is 6° N, 70° W, and on another face of the __ 
quarry 2° N, 30° E. Near the corners where the first road north is 
of Krum corners turns to the east are red shales which are to a 
the southwest of the high hill shown as Catskill on the New York : 3 

“map. To the west of Krum corners is the Krumville postoffice , 
and one quarter of a mile to the west on the bank of a brook ia aa 
a quarry of bluish sandstone, some of the layers showing a red- 
dish tint. There are plant fragments but no other fossils, were 
found. The dip is 4° N, 70° W, and the quarry is near the top — 
of the Sherburne formation for red sandstone apparently in place va 
occurs on the highway to the west of the brook near the line 
indicated as the base of the Catskill formation on the state map. | 
In Samsonville are conspicuous ledges of coarse grained, greenish 
to greenish gray sandstone which have a decidedly crossbedded 
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are near the base of the Catskill formation. Along the highway 
on the northern side of the creek one mile below Samsonville are 
outcrops of red and green shales, and above them is a heavy 


= { é 


es structure. _ These sandstones are specially conspicuous along the . 
-_ Rochester creek near the site of the abandoned tannery and they 


ledge of bluish sandstone in which a small quarry has been 


opened. ar 

The base of the Catskill formation runs southwesterly from 
Samsonville, but it is difficult to follow the line closely on ac- 
count of the heavy drift and infrequent outcrops. Along Mill 
brook above Mombaccus the country is well covered with drift 
and beds of sand and gravel. An occasional ledge of grayish 
sandstone is shown and near the head of the stream are loose 
pieces of red shale which apparently have not been transported 
far and probably came from near the base of the reds. Below 
Mombaccus the country is also well covered with drift and soil 
so that outcrops of bed-rock are infrequent. 

On the eastern side of the Vernovy creek a little north of 
Wawarsing are fine Hamilton shales containing some fossils. 
The dip is very heavy being 35° slightly west of north. The 
shales near the base of the first: small hill are quite fine and 
fossils are common though not abundant. The species however 
are few, Liorhynchus and Chonetes being the most common. The 


list is: 
1 Spirifer mucronatus (Con.) Bill. (rr) 
2 Chonetes coronata (Con.) Hall (a) 
3 Liorhynchus multicosta Hall (c) 
4 Camarotoechia congregata (Con.) H. & C. (r) 
5 Palaeoneilo constricta (Con.) Hall (rr) 
6 Paracyclas lirata (Con.) Hall (rr) 
7 Nuculites triqueter Con. (rr) 
8 XN. oblongatus (Con.) Hall (rr) 
9 Nucula corbuliformis Hall : (rr) 
10 Orthoceras constrictum Van. (rr) 


Near the top of this hill the rocks become coarser’ and irreg- 
ular; thin bedded sandstones occur showing a tendency to the 


cay: Ledées of red shale and sandstone cross the igus 53 = 
“opposite the house of Mr Hillsdale, two miles above Wawarsing, x 
about at the locality where the base. of the Catskill is repre- 
s sented on the Geologie-map of New York. Several years ago a 
= well was drilled in Wawarsing to the depth of 1776 feet, the 
= lower part of which is reported to have been in limestones. 


~. The lower falls of Rondout creek in Napanoch are composed of 
“the fine blue shales of the Hamilton formation which also appear 
2 along the highway toward Ellenville. These shales contain 
= some fossils though neither species hor specimens are abundant. 
On the eastern side of Rondout creek just below Honk falls, 
which are not far above Napanoch, are blue sandstones which 
split into rather even flaggy layers. The dip is from 40° to 42° — 
_N, 20° W, while on the westert side of the creek it is not much 
“more than 80°. The cliff on the western side is perhaps 100 feet 
high, in which are some massive sandstone strata four feet or 
more in thickness, alternating with thinner layers. No fossils _ 
were found at the falls though the rocks are quite blue and in — 
lithologic characters closely resemble the sandstones of the 
Hamilton formation. Not more than two miles above Napanoch — 
on the eastern side of the creek the dip has decreased to about — 
12°. The first red shale seen in place occurs on this side of the = 
creek -between the two bridges some distance above Honk falls. ¥e 
Along the valley road from Kerhonkson to Ellenville there is a 
considerable amount of sand which also extends up the branches 
for some distance, as in the Rondout valley for two miles above ~ 
Napanoch the roads on both sides of the creek are very sandy. 
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Se: in tice vicinity of Ellenville. The dip is 20°N, t 50°W.. or 
various places along ‘the highway from Ellenville to Homowae 
= are exposures of Hamilton shales and sandstones, the latter oc- 
curing more frequently. Against the eastern foot of the hill 


just north of Homowack is a big sand and gravel bank below 


- not very arenaceous and break into blocky pieces. “Only a few — e 
_ fragments of fossils were found. A little farther up the highway _ 
on the south side of Sandberg creek are bluish Hamilton shales 
which split into thinner layers than those first noted. The dip 
varies from 42° to 45°N, 50°W. Fossils, specially Lamelli- 
-branchs are more common than in the lower shales, being abund- 
— ant in some of the coarser layers. This is the best locality for 
collecting noted between Kerhonkson and Homowack, the follow- 
es species having been obtained: 


1 Nyassa arguta Hall (a) 
2 Palaeoneilo emarginata (Con.) Hall (c) 
one: constricta (Con.) Hall ae KP) 
4 Grammysia constricta Hall or (rr) 
Ce alveata (Con.) Hall (c) 
6 Cimitaria elongata (Con.) Hall (rr) 
7 Glyptodesma erectum (Con.) Hall (rr) 

8 Pterinea flabella (Con.) Hall (c) gest 

9 Nucula corbuliformis Hall (rr) ae s 

10 Nuculites triqueter Con. (c) = 
et Goniophora hamiltonensis Hall (r) 
12 Liopteria dekayi Hall (r) 
13 Camarotoechia congregata (Con.) H. & C. (c) 
14 Tentaculites bellulus Hall (rr) 


15 Bellerophon sp. zee (TP 


SULLIVAN AND ORANGE COUNTIES 
Sullivan co. in southern New York which forms the New 


“teens 


“York border for the greater part of the cafion of the Delaware — 


os river, is covered mostly by rocks belonging in the Catskill forma-_ 


tion. The central part of Mamakating township however, the 
eastern township of the county, is crossed by the formations oF > 


the middle Devonian. In Orange co, the same formations —_ 
eross Deer Park, which is its most western township, and enter 


Pennsylvania at Port Jervis. The strike of these formations is 


~ about parallel with the course of the Basherskill and Neversink 


river across these two counties, and in Pennsylvania with that 
of the Delaware for about 20 miles. In general the Marcellus ~ 
shale is covered by soil in the valley of the Neversink river, and — 
is succeeded to the westward by the Hamilton formation. 


Distribution of the Middle and Upper Devonian 

Along the valley road from Homowack through Phillipsport 
to Summitville the rocks are mainly covered with drift. By the 
side of the road a short distance north of Summitville are blocky 

‘Hamilton shales which contain a few fossils. 

Exposed not far above the Wurtsboro hotel by the side of the. 
highway are coarse, massive sandstones which are either in the 
upper part of the Hamilton or near the base of the Sherburne 
formation. Crossing the highway less than one mile northwest 
of Wurtsboro are red shales and sandstones which mark the base. 
of the Catskill formation. The dip is between 14° and 15° N, T0% 


nes hill one aid one half niles! above AMarieioee the ne 
ies ce nearly all covered by drift for some distance along the road. — 
By the side of the valley road over one half a mile soutiwis 
am of Wurtsboro are fine, blue Hamilton shales, which contain some | 
fossils, though they are not abundant. Perhaps one and one half —_ 
; - miles below Wurtsboro is a good outcrop of these bluish, fine 
- Hamilton shales, which contain but few fossils. The dip at this — 
locality is 75° N, 50° W. In general this is the case with these 
a somewhat blocky shales of the lower Hamilton as exposed along 
_ the valley road to the west of the Basherskill. 
The rocks along the Pinekill in the southern part of Mamakat- 
ing township for at least two miles above West Brookville are 
all covered by drift. The country is rough and there are large. __ 
numbers of glacial boulders of various sizes. = 
_ On the hill just northwest of Cuddebackville are black argil- e 
laceous shales in the upper part of the Hamilton formation, con- 2s 
taining abundant fossils. The following fauna was obtained 


from this outcrop: 


st 1 Paracyclas lirata (Con.) Hall (a) 
ae 2 Nuculites oblongatus Con. (rr) 
7 3 Nucula bellistriata (Con.) Hall (rr) 
é. 4 Tellinopsis subemarginata (Con.) Hall (c) 
‘5 Modiella pygmea (Con.) Hall (r) 
6 Leda rostellata (Con.) Hall (rr) 
7 Nucula corbuliformis Hall (r) 
8 Nuculites triqueter Con. (rr) 
9 Modiomorpha mytiloides (Con.) Hall (c) 
10 UM. subalata (Con.) Hall (?) i (rr) 
11 Macrodon hamiltoniae Hall (rr) 
12 Lunulicardium fragile Hall (rr) 


13 Spirifer fimbriatus (Con.) Hall (r) 


| = Batic crenistria Hall (2?) | ae 
24 Orthoceras crotalum Hall is = 
25 Grammysia sp. S i 
26 Bellerophon sp. 

- 27 (2) Liopteria sp. 

28 (2?) Pterinopecten sp. 

29 Crinoid stems pri 


: ‘The base of the Catskill formation crosses the Neversink rive r 
ee Sieh below Oakland. On the river bank at the lower Oakland 
bridge from 15 to 20 feet of red shale is exposed. At this locality 
- a well was drilled between 1300 and 1400 feet in depth, and 
ae “according to Mr Case after passing through from 18 to 20 feet of © 
~-red shale at the mouth no more was struck, the remainder of the c 
well being in “ blue stone.” This shows conclusively that the red 
shales on the river bank are the lowest reds in this valley. Yearss age 
ago a well was drilled 500 feet deep in the Bushkill valley, where 
— it joins the Neversink at Oakland, the first 50 feet of which was 
in a clear blue clay. This clay is frequently shown along the 
‘Bushkill valley. At the upper Oakland bridge on the eastern — 
side of the Neversink river is a cliff of greenish gray sandstone ae - 
and green and blue shale perhaps 75 feet high. No red shale fee 
occurs in it though the rocks are above the red shales at the — & 
lower bridge and in the Catskill formation. 2 a 
In the small quarry at this place the dip varies from 4° to 1° 
N, 20° E, while in the quarry a little farther down the road the 
rocks are nearly horizontal, though the upper part of the ledge 
is so badly shattered that this horizontality may not continue Se 


05 8. medialis Hall 2) 
38.  —— mucronatus (Con.) Bill. 
peaereaticetss carinatus (Con.) Hall 


7M odiomorpha concentrica (Con.) Hall 
8 Chonetes mucronata Hall 
9 Camarotoechia congregata (Con.) H. & C. 
10 Athyris spiriferoides (Eaton) Hall 
11 Chonetes deflecta Hall (?) 
12 Ambocoelia wmbonata (Con.) Hall 


18 Palaeoneilo emarginata (Con.) Hall 


14 Nucula corbuliformis Hall 
_ 15 Nuculites triqueter Con. 
16 Palaeoneilo constricta (Con.) Hall 
ea ATP. plana Hall (?) 
18 Nyassa recta Hall (?) 
19 Modiomorpha subalata (Con.) Hall (?) 
20 Macrodon hamiltoniae Hall 
21 Grammysia bisulcata (Con.) Hall 
_ 22, Homatonotus dekayi (Green) Emm. 
23 Dalmanites (Cryphaeus) boothi (Green) Hall (?) 
24 Pleurotomar ia sulcomarginata Con. or P. itys Hall 


25 Bellerophon patulus Hall (?) possibly B. natator Hall 


26 Loxonema delphicola Hall 
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ag ‘rr hoydi (Con,) Hall 
3B A ~ decussata Hall (?) 


ae that the striae are aver only very faintly. The “th 
lowing species were obtained: 
eck Spirifer mesastrialis Hall 
— 2 Camarotoechia sp. 
a2 053 Lepidodendron 


| Along the highway somewhat higher are ledges of thin flagey cs - 


stone which split into layers.from one half to one inch thick. 


The rock is of a slightly greenish tint, and very arenaceous and a 


fossils are common. The species mentioned in the following list “ ; 


~ were collected at this locality: 


1 Spirifer mucronatus (Con.) Bill. (?) (aa). ‘ 
2 Tropidoleptus carinatus (Con.) Hall . (a) 
3 Palaeoneilo constricta (Con.) Hall (rr) 
4 Oyrtina hamiltonensis Hall , (tre 
5 Microdon (Cypricardella) gregarius Hall (ce) es 
6 Paracyclas lirata (Con.) Hall (rr), 
7 Modiomorpha subalata (Con.) Hall (?) ' (rr 
8 Actinopteria boydi (Con.) Hall (2) (rr) 
9 Chonetes mucronata Hall (?) (rr) | 
10 @. setigera Hall . (rr) - 
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is 1 cia abave the ea anion fauna. Peo 


ee os Pennsylvania the base of the reds was OSE later - 


ee. 3 in time, and the modified Ithaca fatna flourished in this region. 


: _ formation the lower Portage, and his discussion of the correla- 
tion adopted by the second geological survey of Penusylvania. — 


2 of outcrops of thin bedded, bluish gray, micaceous sandstones 
_ which are in the Sherburne or Ithaca formation. No fossils were 


showing that the base of the Catskill is farther to the west. 
Along the lower part of the hill road to the northwest of Hugue- 
not are blue fossiliferous shales of the Hamilton formation. 
The western side of the Neversink valley for some miles above 
Port Jervis as well as the Pennsylvania side of the Delaware 


tous hills. The greater part of the ridge is composed of Hamilton 
rocks with an occasional outcrop of Marcellus shale at its base. 
The dip is strongly westerly as is clearly shown by the lines of 
the more massive sandstones where the Delaware river has cut 
through the ridge to the northwest of Port Jervis and Matamoras. 
In northeastern Pennsylvania a number of streams have cut 
gorges in this ridge, forming falls and showing the rocks 
: in an admirable manner for geological study. One of these 
ee glens in the Sawkill at Milford is shown in one of our plates. 


a Am, jour. science 3d ser. 46:212, and Bull. U. S. geol. surv. no. 120. 


r: y to Loci county between the regular Hamilton te 


- 
Pet 


=: ‘This i is well shown by the various lists of fossils published several. 
years ago by the writer, though at that time he termed the 


_ Along the road across the top of Prospect hill there are plenty _ 


- found on a hasty examination, and no reds were seen in place, ~ 


= valley below Port Jervis is bounded by a line of high and precipi- . 


i 3 


Ae 


the 91st mile post are bluish sandstones and shales which contain 
| a fauna similar to that of the Ithaca formation in Schoharie a 
_ Otsego counties, to which these rocks are referred. On the bane” 
_ of the river at Mill rift in bluish thin bedded sandstones to shales 
the following species were collected. A thin layer of the bluish a a 
shales contains more abundant fossils than the other rocks, — ge : 
es specially Paracyelas lirata (Con.) Hall and other Lamellibranch | = 
Shells, A sort of concretionary stratum not much above the = 
water level at low tide contains fragments of fish bones asso-— 
ciated with Spirifers. The list is: 


a 
pet 


WE > 1 Spirifer mucronatus (Con.) Bill. x2 (a) ‘. : 
2 Tropidoleptus carinatus (Con.) Hall (ET i ee 
3. Chonetes setigera Hall Cr). See 
40. lepida Hall (rr) 
5 Camarotoechia eximia (Hall) H. & C. (?) (rr) yee 
6 Liorhynchus mesacostalis Hall (ch a 
7 Paracyclas Wirata (Con.) Hall (Che 
8 Microdon (Cypricardella) gregarius Hall (c) > iS 
9 Goniophora carinata (Con.) Hall > {er 
10 Glossites depressus Hall (?) (re): ee 
11 Actinopteria boydi (Con.) Hall (rr) oe 

AS Ee -<: A OR SOREN IES Foi! es 


TT T 4 
a Bull. U.S. geol. surv. no, 120, p. 34-39, 
b Ibid p. 89-42. 
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. gee Mesdaleolis Hall eee 

_ 2 Palaconeilo emarginata (Con.) Hall Yeon 

38 P © plana Hall . a Ste 

eke Leda diversa Hall 

aE “Microdon (Cypricardella) tenuwistriatus Hall (?) 

v4 Possibly UM. gregarius Hall but it resembles the former more 

~ age closely. . Sone 
. ie Orthonota carinata Con. ioe sonido rating (rr) 

_ @ Paracyclas lirata (Con.) Hall 3 (rr) 

pine gs Grammysia ‘subarcuata (BD — (rr) 


fee Modiomorpha mytiloides (Con.) Hall (?) Gee 


10 M. . subalata (Con.) Hall f 
var. chemungensis Hall (?) ~ (rr) 
- 11 Liorhynchus sp. . (ir) ze 
ee 12 Actinopteria boydi (Con.) Hall (a) 
- __-18 (2) Psilophyton princeps Dn. (rt) 
ee . 14 (?) Crania sp. or possibly Discina sp. (rr) 


On the New York side of the river the rocks form a steep cliff ee 
200 feet or more in hight at a place known as the Hawk’s nest. 
-. The dip as determined from the canal below is between 6° and 7° 
: N, 10° E. No red rocks were seen in this cliff either from the 
--__-eanal or the Hawk’s nest road. On the hill toward Mongaup is 
a thick deposit of sand and the older rocks are well covered by 
_ it and drift. There is apparently another sand hill on the west- 
ern side of the river nearly opposite the Hawk’s nest. On the 
Pennsylvania side just below the Pond Eddy station ig an ex- 
posure of 17 feet of red shale. This is probably not the base of 
the red rocks but it is certain that the base is several miles above 
the Erie railroad bridge where the base of the Catskill formation 
is represented as crossing the river on the Geologic map of New 
York and it has been so indicated on the accompanying map. 


end, 


Sevin ae eoctiner of part 1 of this ie some general result 
wee stated, but it is now thought best to summarize very b iefly 
call the important results of this investigation. 
3 1 It was. shown that from Cortland county east across | she- 
ete nango, Otsego and Schoharie counties the line marking the upper: 
ee ee _ boundary of the Hamilton formation is from 5 to 15 miles farther — 

= north® than it was drawn on the Preliminary geologic map of New 

. Te 

| 2 The Tully limestone extends erste to Smyrna i in the Che: - ee 

=: nango valley and of course for that distance clearly indicates — < 
“a the top of the Hamilton formation. Above the limestone at = 

- Smyrna is the Genesee slate nearly 30 feet thick which was not. Ea 

Shs clearly recognized to the east of the Chenango river. ‘ 

. 3 The horizon of the Tully limestone is indicated in New Lis- S 
bon township in the southern part of Otsego county by the occur: 
rence of its characteristic fossil Rhynchonella (Hypothyris) venus- 
tula Hall. This discovery extends the distribution of the Cee : se 
30 miles farther southeast than heretofore reported. eo 

4 Succeeding the Tully limestone and Genesee slate, or farther Yes 
east where these formations have disappeared, the Hamilton ~- 
formation, is a mass of thin bluish sandstones and smooth shales 
of Portage age, for which Vanuxem proposed the name “ Sher- : 
burne flagstone ” which has been adopted and used as the name for ~ 
the formation.. It has a thickness of 250 feet in the Chenango 
valley and may be readily traced westward to the meridian of 
Cayuga lake, west of which Prof. J. M. Clarke has shown that it 
gradually passes into the Naples beds. Eastward from the Che- 
nango valley the Sherburne formation crosses Chenango, Otsegoand 
Schoharie counties, entering Albany co. where it turns south- 
southwesterly, and apparently extends to the Delaware river 
crossing Greene, Ulster, Sullivan and Orange counties. Where — 
the Sherburne formation is separated from the Hanuilton by the 


Be 


a By a typographical error on p, 220 of part 1 of this report the writer was made to say south in- 
stead of north, but from the numerous statements in the descriptive portion of the paper concerning 
this boundary the mistake would be apparent to one specially interested. 


Plate 26 


HAMILTON. SAWKILL FALLS, MILFORD, PA. 


a 


nt “s ae anes part of the flagstones ores ‘ North river bh 


‘“ .. . of Keuka ink where it has een shown by Prof. 
Clarke that the “ Portage or Naples fauna prevails largely to the. 
exclusion of representatives of the Ithaca fauna’ eastward — 


et 
$3 


_ across Schuyler, Tompkins, Cortland, Chenango, Otsego and Scho- 
: harie counties. In eastern New York across Albany, Greene, : 
‘Ulster and Sullivan counties the physical conditions which ex-- 2 
~ isted during the deposition of the Oneonta and Catskill forma- 
tions appear to have also prevailed during Ithaca time and per: 
haps they began in the Sherburne, so that there is very ite oe 
- evidence of the Ithaca fauna, the fossiliferous, bluish and grayish . 
shales of the more western counties being replaced by the unfos- 
siliferous red and greenish shales and sandstones. In ‘Orange 
- county and northeastern Pennsylvania there is some representa- 
= tion of the Ithaca fauna, the reds appearing later as one follows 
this series to the southwest. Prof. Clarke has clearly shown 
that the Ithaca fauna in the Chenango valley is composed of cary 
more abundant representation of unmodified Hamilton species” — 
than in the Ithaca region,” which is also true to the east of the 
Chenango valley as demonstrated by the numerous lists of fossils he Bie 
given in this report. 
6 From the Chenango valley eastward the Ithaca is capped 

by the Oneonta formation which is composed of red and green 
shales, reddish sandstones and coarse grained grayish to greenish 
gray sandstones. These rocks are nearly unfossiliferous, con-  - 
taining only an occasional specimen of Archaeopteris. and Amni- 


a 15th an. aren N. Y. state geol. p. 81 and “ Geological map ‘showing the distribution of the Port- 


age group.” 
. b Ibid. p. 46-63. 


2 


and Greene counties it armpit sepintea the Ithaca formatio 
= — ee et formation east of the See river rapid 


farthest east it was noted was near Spring lake orth weee of x 
Delhi where a small Chemung faunule occurs above red shales. < 
Search in the rocks occurring at the horizon of the Chemung eS 
formation east of the Delaware river was not rewarded with any _ 
fossils and the lithologic appearance of these rocks is Similar to 
that of those composing the Oneonta and Catskill formations. : 
8 In eastern New York in Albany, Greene, Ulster and Sullivan Se 
counties the physical conditions under which the Oneonta and 33 
Catskill formations were deposited began as early as Sherburne . 
time and continued throughout the remainder of the Devonian 
period. The representation of the Ithaca or Chemung faunas is — 
very slight and this great mass of rocks consists mainly of alter- 
nations of red and green shales and sandstones and gray to green- | 
ish gray, coarse grained sandstones with some conglomerates in 
the Catskill mountains. In the Delaware valley the red rocks — 
do not appear as early and there is some representation of the 
Ithaca fauna which is more pronounced in northeastern Pennsyl- 
vania. As this series of rocks is followed along the Appalach- 
ians southwesterly across Pennsylvania, Maryland and the Vir- 
ginias it is found that the reds gradually appear later and the 
Chemung fauna is present. For in western Maryland, succeed- 
ing the black shales with a Genesee fauna at the top of the Ham- 
ilton, are first nearly barren smooth shales and sandstones like 
the Portage of western New York, then rougher shales and rather 
mealy sandstones containing an abundant Chemung fauna with 


_of this Patel g tenes in the 15th annual report, the ee : 
gin of the colored area is not intended to represent the bound- = 

z of the Chemung or Oneonta formation. The engraver are : 
the line a regular one as though it represented a bound-— ; ce 
ary, while it was intended to have been an irregular, broken one 
which would have shown clearly that it is not to be considered = 
the southern boundary of those formations. 


a The Chemung and Catskill (upper Devonian) on the eastern side of the Appalaetian: basin, Proc. as 
American ass’n adv. science, 1892, 40:219-48. 


—— 


By (on R. EASTMAN 


am 
Pa 
county, New York, toEcihee with a tear specimens from the Che- 
Imung group near Franklin Station in the same county and one 
ek or two other localities, which were collected by Prof. Charles 8S. 
s Prosser during the prosecution of his geologic survey of this 
region, and were turned over by him to the writer for examina- 
? fon and report. Ea 
a The material may be said to be fairly representative, and ie 
: though its state of preservation is not so favorable as one might — 
desire, yet it is fully as good as the average that can be obtained - 
from rocks of this age in New York state. Most of the specimens 
show signs of having been drifted about by currents prior to de- 
position. The plates of Bothriolepis, for instance, are invariably 
found detached, and their ornament more or less abraded. But 
though the heavier fragments have suffered severely, delicate — 
objects like the scales of crossopterygians sometimes occur | 
almost wholly uninjured. The latter probably became detached = a3 
and covered with sediment very close to the spot where the dead ; 
creature finally sank to the bottom. 
Although our knowledge of the higher Devonian fish-fauna in eae 
‘the eastern states is based for the most part on incomplete — 
specimens, there is reason to expect it will become greatly aug- — 
mented in the course of time, since the variety of fragments 
already discovered indicates a considerable diversity even as 
early as the Lower Devonian. It is impossible not to derive some 
information from the comparison of large numbers of dissociated 
_ parts; and among the latter there is always the chance of some 


oey 


pecimens. The. species B. minor was originally aéserihad ‘pot 
; mung rocks, and has not been heretofore reported from the 
Catskill: formation. The. occurrence of a Catskill dinichthy , 
and a spine of Onchus, as well as scales of Holoptychius ameri- + 
~ canus in the Ithaca group are likewise matters of general inter- 
est.. The principal “ fish-bed” of the Upper Devonian in New 
York and Pennsylvania has been referred by most writers to the eo 
_ base of the Catskill, though some have placed the line of demar- Re 2 
~ cation higher up, owing to the persistence of typical Chemung : 
_ fossils. At all events it lies near the upper limit of the Chemung a, 
‘formation, and in view of the general migration of forms during a 
ne: these epochs, it is not surprising that some intermingling of : 
~ species, specially of free-swimming chordates, should be ob- 
served. The New York localities, however, yield a considerably — a 
_ smaller number of species than those in the northern tier of _ 
: counties in Pennsylvania, 


FISH-FAUNA OF THE ITHACA AND CHEMUNG FORMA- . 
TIONS 
Family Coccosteidae 


Genus DINICHTHYS 


A ee 


The only species of Dinichthys hitherto described from the i oe 
Chemung is D. tuberculatus Newb., founded on detachéd fragments ae 
from Warren, Pennsylvania (type in Yale museum). This species : eS 
is remarkable for the relatively great thickness of its dermal 
plates and their coarsely tuberculate style of ornamentation. 
Fragments that are indistinguishable from those found at the 


ot Shonck warranted in assuming that the fetter a teres | 
spite ina ipsa like precess projecting downward,” it : 


now preserved in the museums of Columbia and Yale universi- 
- ties, leads the writer to believe that D. precursor and D.tuberculatus ~ = 
are identical, in which case the latter name takes precedence. 
; = Lest the objection be raised that the Chemung plates exhibit a 
somewhat different outline anteriorly from Newberry’s figure of 
D. precursor, the fact must not be overlooked that the latter is _ 
- not strictly accurate. Newberry’ states that “the keel of the | 
under side is buried in the rock, and its form can not be made - 
out.” The truth is that the keel, which lay uppermost and was 
exposed, has been almost entirely broken away; and the dorsal se Se 
side of the plate is embedded in the rock, or where abraded or _ 
corroded away, has left its impression in the rock. A restora- Se 
tion to the left antelateral margin is indicated by the dotted 
outline in plate 41, but the figure leads one to suppose that the = 

corresponding antelateral margin on ‘the right-hand side of 
Fee tHe specimen was entire, which is not the case. The impression Se 
j a in the rock is so faint and confused that it is difficult to trace the ee 
fF outline of the anterior fourth of the plate; but it is certain that ale 
z the antelateral angle was acute instead of being rounded, and 

was gently curved inward instead of flaring outward as shown. 
- The chief peculiarities of this shield, as noted by Newberry, are 


- a Newberry, J. S. The palaeozoic fishes of North America (Monogr. U.S. geol. surv. 1889, 16:98). 
d Ibid. p. 51. - 


: - anterior portion of the mandible belonging to" some se Arthro- 


we: are Raabe to identify it with any known species. D.n 
: “and D. gouldt are the nearest ‘of the Ohio forms with which it ¢ can ; 


tran 


be compared, ae at best very oe oe 


} either of the ininear where it occurs, and. as 
this is the only contemporaneous species : 
known, it is natural.to think of it in connec- 
"Pig. 1 Dintontnjesp. ane tion with the present mandible. The size, also, % 
aa ee is not incompatible with the plates of D. tuber- 

culatus; but as conjectural associations are for the most part — 
. unwise, we prefer to leave the species as indeterminable. The ‘ae 
sinuous posterior cutting edge of the beak and general chimaeroid 7 
outline are noteworthy features. 73 
ons Locality; railroad cut one quarter mile north of Franklin 
< Station. 


<5 


Family Holoptychiidae 

Genus HOLOPTYCHIUS ee : 

The first observer who recognized that Holoptychius and Both-_ “ee 

riolepis do not belong exclusively to the Catskill fauna, and who res 
found their remains in New York state, seems to be E. W. Clay- 
pole.*. The species was not determined by him, but wey have 


a Claypole, E. W. Note on the occurrence of Holoptychius in Bradford county, ete. (Proe. Amer. ee 
phil. soc., 1888, 20:531), ~ 


: from ee Gea of Panele: A scale palomeiees to. 
no undetermined species of Holoptychius is also mentioned by. 
eh s. Williams® as occurring in the Chemung. sandstone of Wells- 
ae "ville, Allegany co., New York. H. americanus has not been — ? 


_ hitherto reported es a lower horizon than the Catskill, hence ~ ie 
_ Prof. Prosser’s discovery of a scale in the Ithaca beds extends the — ‘ 
_ range of this species a considerable distance backward. Pre- 
vious to this the only other fish-remains yielded by the Ithaca 
= group are the doubtfully determinable jaw described by Prof. Wil- 
 liams? a few years ago as Dipterus PRG CoREtY, and a supposed — 
-Dinichthyid fragment. 


. Holoptychius americanus Leidy 

== An impression of the outer surface of a scale obtained from the ; 
_ Ithaca formation at Jefferson shows the characteristic markings 
of this species. The scale is cycloidal, measures nearly 2 cm in 
diameter, and is traversed by moderate-sized inosculating ridges 
which are not broken up into tubercles. It was possible to take g 
a very clear reverse impression in wax, which facilitated the a oe 
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determination. 
Locality; south of Jefferson, Delaware co. 


ont 
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Family Onychodontidae 
Genus ONYCHODUS 
Onychodus sigmoides Newberry 


This species, like Dinichthys tuberculatus ranges from the Cor- 
niferous to the Chemung, but teeth occurring in the latter horizon 
were regarded by Newberry as constituting a separate species 
(O. hopkinsi), distinguished by its somewhat smaller size. The 
average hight of the Chemung teeth is about 3 cm, but gradations 
occur all the way up to 6 cm, and it is doubtful if this size is 

exceeded by any of the Corniferous examples. None of the Che- 
mung teeth were figured by Newberry, but he thus summarizes 
their salient characters: “Teeth generally about 1 inch in length, 
a@ Williams, H.S. On the fossil faunas of the Upper Devonian (Bull. U. 8. geol. survey, 1887, no, re 


p. 78). 
6 Proc. Amer, ‘ass’n adv. sci. 1881, 30: 193. 


& 
as as a separate ee disappears 


Fig. 2, 3, Onychodus sigmoides, Newb. Presymphysial teeth—Chemung group. "ie “3 


Prof. Prosser obtained two impressions of the crown from near 
Franklin, but as these were imperfect we have selected two other — . 
Specimens from the same locality for purposes of illustration. 
- The original of fig. 2 belongs to the Dyer collection, in the | 
Museum of comparative zoology at Cambridge, and the other is _ 
preserved in the collections of the state museum at Albany. 


= 


Other specimens of fish-remains from the New York Chemung | 
have been found by H. 8. Williams near Rushford, Allegany | 
co., and comprise teeth, Otenodus nelsoni and O. levis EF ihe 
sides “numerous fragments of fish-bones and a fish-jaw.”@ Ag 
one of the teeth is doubtfully determinable as Ctenodus levis, the 
alternative title C. alleghaniensis is proposed for it by Prof. 


SI EN 
a Loe, cit, (1889) p. 99. 
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‘striae; the exserted portion on the other hand is laterally com- 


-as 10 being counted in the widest portion. These are non- 
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} a a Na 


[oa by Dr Me beoes < 
A second Chemung specimen representing the lower dorsal plate - | 


of an undescribed species of peeled is preserved in the Cam-— s 
" bridge museum. 2 f 


The Chemung of northern and Weatoen Pennsylvania is much’ 
vicher i in fish-remains than New York state. 


FISH- FAUNA OF THE CATSKILL FORMATION 
Family Ichthyodorulites Asta es : 
Genus ONCHUS | eS 
Onchus rectus sp. nov. se : S ne 
A new species of selachian fin-spines is apparently represented = 
by two. specimens in the collection, the most perfect of which is =e 
shown in the annexed figure. This is 5 cm long, and 4cmin = 
maximum width; it is straight, as indicated by the name, and 


tapers gradually to an acute point. The inserted portion is round . 
in section, and covered with almost microscopic longitudinal 


pressed, being less than .2 cm in thickness. The anterior mar- 
gin is evenly rounded, and very delicately striated. The lateral a 
face is traversed by a number of fine longitudinal ridges, as many Z 


bifurcating, and are all of uniform size and regularly spaced with 
the exception of the anterior one, which is twice the width of the 
others, and is.round in section, while the rest are triangular. 


Fig. 4. Onchus rectus, 8p. noy. Dorsal fin-spine. 


Fine striae are Siserable with a lens along the sides of the 
costae. The latter have their origin along a slightly oblique line 


@ Williams, H. $;, loc. cit. (1887) p. 62, 68, pl. 3, fig. 1, 2. 
bIdem. On a remarkable fauna at the base of the Chemung (Amer, journ. sci. [3] 


1883. 25:98). 


Oe lower old red catenin but no Tiestain species of one 
ee as aFE been desctiped from Ls country. 


Family Asterolepidae 


= Genus BOTHRIOLEPIS 


Bothriolepis leidyi Newberry (?) 


‘Though fis is a Chere is Catskill BPAGEE, all thes re- 


~ with one exception, which may be somewhat doubtfully rafeusedl 
to B. leidyi. This specimen is so abraded as to render an accurate . 
determination impossible, but the ornament is certainly sug: 
gestive of B. leidyi, though on the other hand the thickness of the © ~ 
plate is excessive for that form. The identification must there- _ 
fore be regarded as provisional only. 
Locality ; same as preceding. 


Bothriolepis minor Newberry ~ 
_This species has heretofore been supposed to be confined to the | 
Chemung group, but Prof. Prosser has succeeded in obtaining an | 
extensive series of plates from the Catskill which show the char 
acteristic ornamentation described by Newberry. The plate of 
most frequent occurrence is the antedorso-median, but it is 
- seldom found entire. Under the designation of “scutes, upper _ 4 
and lower surfaces,” Newberry figures the dorsal aspect of this oe 
element in plate 20, fig. 6-8 of his monograph, and in fig 4and5 — 
shows the same plate in B. leidyi, all more or less imperfect, = 


‘ ay fe a a a 
avr Byte {2 ei Pt Rapin 


parce fig. 7, salt feed a with the poste 


Brtatioi-o? tnia plate i is PERI S of Potties determine es ri 
vh preter the pantie external crust is eee or Jen an im- e 


In case the ornamenta- 
q on is “preserved well enough to show 
the divergent sensory canals, it need 
. only be borne in mind that these meet 
= at an angle near the center of the plate 
“with the apex of the V directed an- 
-_teriorly. When the bone-substance has 
been denuded so as to leave a smooth 
impression of the visceral surface, as eae 
_ shown in fig. 4, we notice first of all a Tig Bosertoleie tor Nee tae ; 
“median keel, which traverses Lier plate: < ster crust. a5: 
for about three quarters of its length. Frequently the keel 
itself is more or less worn away, its position being marked by a 


longitudinal groove, widest a little in advance of ‘the middle of 


the plate, and terminating slightly before the posterior margin. 


The keel is met on either side anteriorly (at a distance behind the 


anterior margin equal to about one fourth the length of the plate) 


ay 


by a sharp ridge depending from the under surface, and extend- 
- _—s ing forward and outward nearly to the anterior margin. These 
ridges diverge from the median keel at a somewhat lesser angle 
than that formed by the junction of the sensory canals, and it 
often happens that the area included between. them is broken 
off from the rest of the plate. In some specimens the keel ap- 
pears to terminate at the junction of these ridges, but in others 

_ it continues faintly almost as far as the anterior margin. 
Apparently some structural difference exists between the bor- 
ders of the plate where it overlaps contiguous elements (ante- Z P 
dorso-laterals), and the ‘central portion. Possibly the bone is 
denser near the edges than elsewhere, but at all events it is usual 
to find the margins preserved as far as they are overlapped, even 
where the ornament has been worn smooth as shown in the 


\ 


' 
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ees 


; __ Tateral eects sometimes ornamented iat in other cases * 


tes itedorce: median, ee eens ane all are e the product i 


ae 


“The clteeson also contains two pectoral appendages belonging . 
ne the left side of the body, one of them being preserved in coun- 
+ _terpart. They are about the average size of those in B. leidyi 


Some of the ventral plates likewise indicate less disparity in size 


- of the two species tham has commonly been supposed. No exam- : 
ples of the head portion are represented in the collection. aes 


Locality ; same as preceding. : 


Family Coccosteidae cae. 
Genus DINICHTHYS ~ =< ys 


Dinichthys sp. 


The dinichthyid plate of which the visceral aspect is shown 
in the annexed figure is identifiable as the left anteventro- 


Fig. 6. Dinichthys sp. Visceral 
surface of right anteventro- 
lateral plate. 


lateral. It is nearly entire, lacking only 
a small piece from each of the antelateral 


angles. In length it measures 4.4 cm, and - 
in maximum breadth 2.8 ecm. It is quite 


thin, and this circumstance taken together 
with its outline and rugose markings on 
the posterior and inner margins, due prob- 
ably to overlap, compel us to refer to it to 
the ventral surface of the body. There is 
an obyious similarity in outline to the cor. 
responding plate in D. minor,“ and a lesser 
resemblance to the same element in Coccos- 
teus. As the external surface is firmly em- 


bedded in the matrix, it is impossible to observe the nature of 


the ornamentation, and hence a specific determination is quite 


a Cf, Newberry, J.8., loc. cit, (1889). pl. 47, fig. 2. 


’ E ; < j = 
“CLASSIFICATION, ETO. OF HAMILTON AND CHEMUNG SERIES 32T -- 


ae impossible, In point of size, Prorat: it would correspond to a _ 


young individual of D. tuberculatus from the Chemung. No 
Species of Dinichthys has yet been described from the Catskill, 


and it is therefore to be hoped that further material of this ~ 


nature may be forthcoming. 
Locality ; Kaaterskill creek above Palenville. 


Family Holoptychidae 
Genus HOLOPTYCHIUS 


Holoptychius americanus Leidy 


Scales of this species-are quite abundant in the Catskills, and 
were obtained in considerable numbers from the same locality 
as Onchus and Bothriolepis, i. e. from the Ontario and Western 
railroad tunnel between Murickville and North Walton, in Dela- 
ware co. . 


Associated with the above were several specimens illustrative 
of the scales and bone-fragments of some unknown fish, probably 
of crossopterygian nature. The scales are about 2 cm in diame- 
ter, and somewhat elliptic in outline. The external surface is 
smooth without being either polished or enameled, and under a 
lens is seen to be covered with innumerable minute conical gran- 
ules. The latter are hollow, and consequently appear as pores 
on abraded or fractured specimens. The thickness of the scales 
varies between 1 and 1.5 mm, and the under surface of some 
bears a prominent articulating ridge. The generic and even 
family position of these objects must be regarded for the present 

> as indeterminable. 

Locality ; same as preceding. 
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INTRODUCTION 


The eastern escarpment of the Helderberg plateau, generally 
termed the Helderberg mountains, forms one of the most striking 
topographic features of central eastern New York. The most 
prominent portion of this escarpment is in the central part of 
Albany co. in New Scotland township where it turns from a. 
southerly to a westerly direction. To the south of New Scotland- 
the Helderberg and Catskill mountains form for many miles the 
western boundary of the Hudson river valley, while to the west 
of New Salem the escarpment forms the northern boundary of 
the great plateau region of southern New York which has re- 
cently been well termed by Prof. Tarr the New York-Pennsyl- 
yania plateau proyince.* An excellent view of the most rugged 
part of the Helderberg mountains is offered every traveler on the 
N. Y. C. & H. R. railroad on leaving Albany who on looking out 
of the car window toward the west will see a steep mountain 
ridge rising from 1000 to 1300 feet above the general level of 
the Hudson river valley. Not only is the region famous for its 
natural scenery but the massive limestones which form cliffs 
from 50 to 100 feet in hight are familiar by name at least to 
every geologist as the Helderberg limestones. Prof. James Hall 
has made numerous trips to this region and the Schoharie valley 
and has added some hundreds to the known species of fossils so 
that the locality has become a classic one. Indeed, the great 
English geologist Lyell is reported to have said after visiting 
the Helderberg region that no one could consider himself a per- 


-fectly trained geologist until he had seen the Helderberg moun- 


tains, and it is well known as a favorite locality of Louis Agassiz 
for geological study. 

However when the writer came to study the geology of this 
extremely interesting region he found that no one had published a 
precise geological section of the northern Helderbergs. “Since 
no less than 10 different geological formations are exposed in the 


aBull, Am, geog. soc. 1896, 28:106. 


Be, it is the snteal heat for the Tier Helderberg” serie 
eS ipeemé- important that the thickness, lithologic and faunal chara 
teristics of typical sections of the northern Helderbergs shoul 
“be published. Mather in 1843 in using the name “Helderberg 
- division ” for the rocks forming the northern end of the Helder- 
berg ‘mountains, stated that “in consequence of these rocks 
ee ‘being so well developed on the Helderberg mountains, and their — 
= forming a natural group, strongly marked in their lithological _ 
= : a cand paleontological characters from the strata lying above and 
oe below them, the term of SFCIRCEDETE division is used to designate 2 he 
them,” 

This division included all the formations found in the 
northern Helderbergs from the top of the Hudson to the base of 3 
the Marcellus shale. Mather’s classification has not been gener- 
ally adopted but the name Helderberg i is perpetuated in geolog- 
ical classification by the Lower Helderberg period or series. ; : 

The general geology of the Helderberg region has been more 
or less fully described by various geologists. The first work de- — 
scribing to any extent the geology of Albany co. is that by 
Eaton and Beck in 1820.? At least a third of the work is devoted 
‘toa discussion of the different varieties of soil and their treat- 
ment and naturally enough the geological portion is very crude. re 
“A section of the Helderberg” is given on p. 55 which was ap- 7 
parently made farther north than Countryman hill. At the base : 
is a “compact limestone consisting of organic relics.” This state-. 
ment is clearly an error as no limestone occurs in such strati- 
graphical position near the northern part of the mountains. Next : 
is what is called a “ water limestone destitute of organic relics ” “a 
| capped by a layer of “iron pyrites ” which is evidently the water- 

lime. Above this is a “slaty sandlime destitute of organic relics ” 
which apparently refers to the Tentaculite limestone, while the 


+R 


aGeol. of N, Y. pt 1, p. 325, : a 
bGeol, sury, of the co. of Albany, p, 56. ; Sa 


waist ‘porous. eaininie containing organic relics ” which jit 
from the statement that “the best locality of this rock is in the 
? town of Berne on the height of the Helderberg wens undone 
the Oriskany sandstone. 
Next in order is the report of Mather in 1843 describing _ the 
geology of the first geological district of New York,? while Em- ae. 
; mons in 1846 added materially to the knowledge of the geology a 
of that region. =! « 


_ In 1859 Prof. Hall enumerated the formations “ comprising the. es 
Helderberg mountains proper in Albany county” and proposed _ 
- the names “ Lower Helderberg group ” composed of the Tentacu- — > 
' lite, Pentamerus, Delthyris shaly, Encrinal and Upper Pentam- 
erus limestones and ‘‘ Upper Helderberg group” composed of — "& 
BS the Schoharie grit, Onondaga and Corniferous limestones.? It _ 
was stated that “the Lower Helderberg group...has been so 
termed from its very complete development along the base of the 
Helderberg mountains; constituting i in this part of New York an 
‘Ps important fossiliferous group.° 

f In geological classification the Upper Helderberg has been 

7 partly superseded by the term Corniferous period and series but 
the name Lower Helderberg series or Helderberg limestones is. 


still generally in use. 

Mr Darton has discussed recently “ the relations of the Helder- 
berg limestones and associated formations in eastern New York ” 
and described the geology of Albany co., adding considerably 
to the knowledge of the stratigraphical and structural geology of : 
the Helderbergs./ However on account of the absence of any pe 

_ detailed section in the above works the authors of the present 
paper decided to describe two typical sections of the eastern flank © 


a Geol. surv. of the co: of Albany, p. 29. A description of the geological divisions men= 
tioned above is given on p. 26-30. 

bGeol. of N. Y. pt 1, p. 317-53. 

cAgriculture of N, Y. 1:153-86. 

dGeol. surv. N. Y. Paleontology, vol. 3, pt 1, p. 97. 

elbid, p. 38. See also p. 33-45. 

718th An, rept. N. Y. state geol. 1894. 1:197-261. 


es ot of the two sections will be described first. 


“NEW SALEM AND COUNTRYMAN HILL 


es To the west of New Salem, its base being only a short distanea 
fom ie village, is the rugged ner of mice pm hill which | a 
= range. For two miles and a quarter to the north the lower vent 
-of the escarpment is specially marked, being composed of massive — : 
limestone cliffs which form perpendicular walls from 50 to 100 
feet high and then it turns sharply to the west. New Salem is 
a little over 400 feet above sea level, the foot of the cliffs ofS 
Sp vcnirpmn hill 500 feet and its top about 1650 feet A.T. The ~* 
~ eastern side of the hill consists of three steep cliffs which are sep- ee * 
= -arated by two marked terraces. The two lower cliffs are com- a 
ae posed mainly of massive limestones between which is a terrace 3 
of shaly limestone and shale the central part of which is broken fed: 
“by a heavy ledge of limestone and sandstone, while the upper cliff | 
is composed principally of shales which become arenaceous to- 
ward the top. On top of the hill it is comparatively level for sey- 
eral acres while to the west is a small valley formed by a branch 
ise ~of the Oniskethau creek, on the western side of which rises a 
higher ridge which forms the culminating part of the Helder- <i 
: bergs, its summit being given by the U. S. coast survey as 1823 
feet A. T. From the top of these hills on a clear day a magnifi- 
cent view of the great Hudson valley and the mountains to the 
east may be had, a view that well repays one for the steep ascent. 
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to the Hudson and north to the Mohawk river. The underlying 


a rocks however for considerable areas of this plain are covered by 


later formations belonging both to the Glacial and Champlain. 
The Hudson river rocks about the foot of the Helderbergs consist 
of alternations of shales and sandstones that are comparatively 
barren in fossil remains. The only fossils'reported from the Hud- 


son river rocks of this region, so far as known to the writer, are 


Orthis testudinaria and Trinucleus concentricus which were found 


_ by Mr Walcott at the Indian Ladder on the northern escarpment — 2S 


of the Helderbergs about two and one half miles northwest of New 
-Salem.* The formation has a great thickness in this region as 
shown by a well drilled near Altamont (formerly Knowersville) 

which started 595 feet below the base of Tentaculite limestone” 


and reached the top of the Trenton limestone at a depth of 2880 
- feet, giving a thickness of 3475 feet for the Hudson and Utica 


formations to which with the exception perhaps of a few feet at — 
the top, all the rocks in this section between the Tentaculite and 
Trenton limestones belong.? 


SECTION OF COUNTRYMAN HILL 
eXXXIX A. The following section begins at the foot of the 
steep cliff a little north of west of New Salem and continues to- 


the top of the hill. 
Feet 


A® Top of Countryman hill need of rather aren- 425=1247 
aceous shales that contain very few fossils. On 
the top are loose glacial boulders of Corniferous 
limestone. Near the base of this upper ridge are 
fine, argillaceous shales of the Marcellus shown in 
small draws, but the greater part of the slope is 
covered by soil so that it is impossible to determine 


aBull. geol. soc. Am, 1890, 1:345. 
bAshburner. Trans. Am, inst. min. eng. 1888. 16:951-53. 
-cUnion college geological survey. 


rccrt nnierliod all of the great plain from the Helderbergs east - 


ist than in central and western New York. It is prob- 
able that the upper part of the hill belongs in the 
- Hamilton formation. ‘To the southwest across 
pone, -Of the head branches of the Oniskethau creek 

: is the highest ridge of the Helderbergs which is 
- composed of slightly arenaceous shales contain- 
ing abundant Hamilton fossils. 


the upper terrace due to the erosion of the Marcel- 

Jus shale. The rock is light gray in color, contains 

in places a considerable amount of chert and is not 
very fossiliferous, most of the species being corals. 
Onondaga limestone. 

_An impure, dark gray limestone which weathers to 
a buff, porous sandrock, shown in places at the 
base of the Onondaga limestone on the cliff south 
of west of the house of Mr K. P. Parrish, where a 


thickness of 2’ 10” was measured. Schoharie grit. 


shige ' tain specimens of Spirophyton cauda-galli (Van.) 

Fe Hall. Hsopus shale or Cauda-galli grit. 

Very dark gray quartzitic sandstone which weath- 
ers to a brownish color and contains abundant fos- 
sils. The upper surface of this sandstone is gener- 
ally covered with markings of Spirophyton cauda- 
galli, and it forms the upper part of the lower ter- 
race. Oriskany sandstone. : 

A’ Ledge of massive, light gray, fossiliferous limestone 


. which is well exposed for some distance above the ~ 


highway in the vicinity of the house of Mr KP. 


region Tere isa Soredaan aes in nthe lithologic Bs 
= _ characters from the Marcellus to the Hamilton, © ae 
and the Marcellus shales have a greater thickness ree 


_ Cliff of massive limestone, the top of which forms 


Blackish, somewhat arenaceous shales which con- 


~ 
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% es) ee 


- Parrish. This Timeston was gomiealy tilled. the | 
>. e Fpeaaiierad put. recently Prof. Hall has <a 
_ named it the Besar limestone.¢ Pe, Rie 
_ Grayish calcareous shales and shaly limestones. 120588 i 
_ The shales contain great numbers of fossils many 
" of which are nicely preserved. This formation con- 
stitutes the lower part of the first terrace to the ae 
west of New Salem and has the most gentle slope =P 
-» of any of the formations composing this part ofthe 
“hill until the talus at its base is reached. Shaly ae 
limestone. 1g Sea 


_ A° Massive bluish gray limestone forming the upper 50-463 Be: 

part of the conspicuous cliff to the west of New ~ me 

Salem. This limestone forms the upper part of the ae 

prominent, cliff which may be followed from south- — 
west of New Salem around the northeastern and 
northern ends of the Helderbergs to Altamont. An 
excellent idea of themassive appearance of thislime- 
stone is given in an accompanying plate the upper 
part of which shows the limestone as it appears on 

the western side of the “Indian Ladder” road at the F 

-northern end of the Helderbergs. Pentamerus lime- Ce 

4 stone. | 

es _A* Thinner bedded limestones than the above which 12-413 
are transitional in lithologic and faunal characters ; 
from the Pentamerus to the Tentaculite limestone. 

A‘ Dark blue thin-bedded limestones, the layers of 34-401 
which are generally from one to three inches in é cus 
thickness and break with a ringing sound. These “2 
thin limestones form the lower part of the vertical 
eliff from New Salem around the northern end of es a 
the Helderbergs to Altamont. Tentaculite lime- 
stone. 


ai8th an, rep’t N. Y. state geologist, p. 212. 


overt by. sail, Abs and talus et the foot ) 
hill 


50 ey sity} é : Ys Pek 


SECTION souTH OF New SALEM 


- 


/ 


_ “ aay Massive limestone forming cliff at the head of the Si 
pun which i is the southerly continuation of the lower ‘ 
by cliff directly west of New Salem. Pentamerus lime-_ 
stone not giving however the entire thickness of the 
‘f formation. ; ' 
B’ Transitional layers from the Pentamerus to the Ten- 
-taculite limestone, containing Spirifer vanuremi _ 4 2 2 ina 
Hall and Leperditia alta (Con.) Hall. a 


* 


BY Thin bedded dark blue limestone. Tentaculite 324- 1204 af 
ae limestone. a 4 
_» B® Drab, impure limestone, well exposed in the run at 61-97 goer 
ny » the foot of the cliff. These beds are shown in the = 


accompanying plate. Waterlime. Pees 

_B’ Greenish sandstone to coarse arenaceous shale con- $%90$ 
taining plenty of iron pyrites, 10 inches in thick- 

ness. Possibly it represents the attenuated Clinton 

formation. : ae: 

B’ Dark blue to olive tinted argillaceous shales well ex: « 90-9033" 

posed in the steep banks of the brook. Hudson river. : te 
shales. | 


a Given at 6’ instead of 10’ for convenience in summation of -section.., 
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, PALEONTOLOGY 


_The data for the preparation of this article have been obtained 
while directing the work of the class of Union college in field 
geology and there has not been the opportunity for a thorough 
collection of the fossils from the different formations. 


Tentaculite limestone. This limestone contains but a compara- 


tively small number of species, and only three that occur fre- 
quently. Of these Tentaculites gyracanthus (Eaton) Hall is so 
abundant as to suggest the name for the formation. The follow- 
ing species were obtained: 


1 Tentaculites gyracanthus (Eaton) Hall (aa) 
2 Spirifer vanuxemi Hall (aa) 
3 Leperditia alta (Con.) Hall (aa) 
1 Megambonia aviculoidea Hall (r) 
5 Modiolopsis (?) dubia Hall ; (r) 
6 Chaetetes (MVonotrypella) arbusculus Hall (r) 


Pentamerus limestone. This limestone like the Tentaculite con- 
tains but a small number of species. The Pentamerus galeatus 
Dal., or Sieberella galeata as it is now called by Professors Hall 
and Clarke is fairly abundant and furnished the name for the 
formation. Below is the list of species collected: : 

1 Sieberella galeata (Dal.) H. & C=Pentamerus galeatus Dal. (a) 

2 Uncinulus mutabilis (Hall) H. & C. 

3 Atrypa reticularis (Linn.) Dal. 

Shaly limestone. This contains a larger number of species than 
any other formation exposed on Countryman hill and on account 
of the softer nature of the rocks of which it is composed, it is not 
80 generally exposed as the other limestones of the Helderberg 
mountains. One of the best localities for collecting yet seen in 
the northern Helderberg region and the one that furnished the 
following species is along the highway below the house of Mr 
Ree Parrish: 

1 Stropheodonta (Leptostrophia) becki Hall (c) 

2 Spirifer perlamellosus Hall (a) 

3 Leptaena rhomboidalis (Wilckens) H. & C. (a) 


eS ere 
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Ss Mectehiona A (Hall) H& 0. -“Rhynchonelia 
meet ? formosa HL. : ; — 
on f 8 Atrypa reticularis (Linn.) Dal. 
er e9: Meristella arcuata Hall | 
10 Orthis (Dalmanella) planoconvera (Hall) H. & C. hie 
eerie Nucleospira ventricosa Hall ee 7, : 
12 Strophonella punctilifera (Con.) H. & C. Oe 
Sale Some of these specimens seem to be the species called § 
ik 8. cavumbona-HL. ; but it is said to be identical with S. | 

es (Con.) H. & C. in Paleontology, vol. 8, pt 1, , ~ 
‘ 1291. j 4 

13 Tentacuites elongatus Hall >) Se 
14 Streptelasma strictum Hall aise: tee 
"15 Fenestella sp. “ (eas 


16 Dalamanites pleuroptyx (Green) Hall ~ ay ‘ ak 
2 17 Crinoid segments 1 a 
| 18 Uncinulus vellicatus (Hall) H. & C=Rhynchonella vellicata - ung 
Sele ¢ Ha Sa 
19 Lichenalia torta Hall ~~ | Os 
(20 Uncinulus abruptus (Hall) H. & C=Rhy ynchonella abrupta BS “Me 
Br Hall mae 
21 Favosites sphaericus Hall (r) A NS 
_22 Batonia medialis (Van.) Hall (r) oe 
23 Rhynchonella transversa Hall (?) Ge 
24 Orthoceras sp. 
25 Trematospira multistriata Hall (r) 
26 Avicula tenuilamellata Hall (?) | (r). 


Becraft limestone. This limestone was formerly called the Up- 
per Pentamerus on account of the abundance of Pentamerus pseu- 
dogaleatus Hall—now called Sieberella pseudogaleata by Hall and 
Clarke—but in 1894 Prof. Hall gave it the name Becraft lime-. 
stone from its occurrence on Becraft mountain near the city of 


Plate 4 


BECRAFT LIMESTONE AT NEW SALEM 


_ Hudson, Columbia co. This limestone forms a conspicuous 
_ ledge near the house of Mr Parrish, the top of the shaly limestone 


being shown in the spring below the house. The top of the 


' limestone is bare for some distance and numerous joints are 


nicely shown. This is a gocd locality for collecting and the 


following list was obtained in that vicinity: 


1 Spirifer concinnus Hall (a) 
2 Sieberella pseudogaleata (Hall) H. & C.=Pentamerus pseu- 
dogaleatus Hall (a) 
3 Atrypa reticularis (Linn.) Dal. (a) 
4 Wilsonia ventricosa (Hall) H. & C.=Rhynchorella ventri- 
cosa Hall (r) 
5 Rhynchonella (Uncinulus) nobilis Hall (Cc) 
6 R. (U. ) campbellana Hall (r) 
7 Orthis (Schizophoria) multistriata Hall (c) 
BO. (Rhipidomella) oblata Hall (r) 
9 Spirifer cyclopterus Hall (?) (r) 
10 Leptaena rhomboidalis (Wilckens) H. & C. (r) 
11 Orthothetes cf. woolworthana (Hall) H. & C. (r) 
12 Aspidiocrinus scutelliformis Hall (a) 
13 Lichenalia torta Hali (r) 
14 Streptelasma strictum Hall - (r) 
15 Favosites sphaericus Hall (r) 


16 Bryozoa sp. 


Oriskany sandstone. This sandstone is well exposed back of 
Mr Parrish’s house where it rests directly on top of the massive 
Becraft limestone. The section differs in this respect from those 
on West mountain west of Schoharie where an upper shaly lime- 
stone occurs between the Becraft limestone and Oriskany sand- 
stone. The Oriskany sandstone on Countryman hill is very fos- 
siliferous, the following species having been collected from the 


ledge just west of the Parrish house: 


1 Spirifer arenosus (Con.) Hall (a) 
2 8. arrectus Hall (a) 
3A: pyxidatus Hall (r) 


ai3th an. rep’t N. Y. state geologist, p. 212. 
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oe Hipparionye procimus (Van.) H. & C. (2) 
Small specimens, probably young individuals 
210. Platyostoma, ventricosa, Con. 


re Orbiculoidea ampla Ea EEN a di caded eats Hi & CC. Oa 


‘o pbs Orthis sp. 
eats Stropheodonta co magniventra Hall 
gid Platyceras nodosum Con, 


CLARKSVILLE AND ONISKETHAU CREEK 


Clarksville lies about 12 miles southwest of Albany on the 
: Delaware turnpike in the southwestern part of New Scotland | 
e\ - township. The village is in a small depression with Bennett hill 
on the south and Wolf hill on the west, while on the east and. r 


north is a ridge from 50 to 100 feet high. There is little doubt — 


that this depression was at one time a lake. Oniskethau creek 


: however long ago cut a gorge ‘100 feet or more deep through the 
2 ridge to-the east. 
- The Oniskethau creek rises in the Helderberg mountains west 

of Wolf and Countryman hills, and flowing east between them 


turns southeast along the base of Wolf hill and passing through 


the villages of Clarksville and South Bethlehem unites with the 


Spraytkill to form Coeymans creek which enters the Hudson at 
Coeymans. At Clarksville the Oniskethau breaks through the 
‘Upper Helderberg formations making two deep and narrow 
gorges; one 75 or more feet deep through the Onondaga limestone 
just above the village, and the other which has just been men- 
tioned through the ridge of Esopus shales east of the village. 
About two miles southeast. of Clarksville at the saw mill of 
Cornelius Slingerland a Jess conspicuous cut is made through 
the shaly member of the Lower Helderberg series. At the head 


Plate 5 
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Scale 
Overthrust & Folds near Clarksville. 


which formerly existed at Clarksville. 


“are seen the northernmost traces of th-se flexures which are So ap- 
_ parent in these formations farther south.? They consist of two 


__ lar thickness of Onondaga. A number of fissures filled with cal- 


cite, made no doubt when the overthrust occurred, may be seen in. 


the gorge. One of the folds consisting of a broad, low anticline 
is very evident in the sides of the gorge through the Esopus 
shales below the village. The other fold is between the two 
gorges east of the house of Mr W. H. Rowe. 

Clarksville like all the Helderberg region has been visited by 
many geologists. Among the first must have been Mr T. A. 
Conrad for he used the name Clarksville for two formations in 

his Section of New York Silurian rocks, That part of Mr Conrad’s 
section in which! this name is used is as follows: 


aAppalachia. 1884, 3:20-33. »Plate. 


~ to the east this valley must have Boek the outlet to the little ake ae 


slight folds and a small overthrust. The overthrust is in the : . 
p> gorge through the Onondaga above the village and may be plain- — 5 
ly seen on its eastern side. There is a layer of Schoharie grit 6 
with Onondaga limestone dipping under it, 8 or 10 feet of the © 
limestone being exposed, while above the Schoharie lies the regu- = 


_ Along the base of Bennett hill immediately south of the vilisee es, 


ei : Binatons of Clarksville, 
‘ peeerbere 


% 


ei Bt, Bes ifac Clarksville 
16 Sandstone 
15, Bine. limestone 


a Shaly limestone, 
Catskill creek. 


. 13 9a Pentamerus limestone 


~ 12 Water limestone 


Atrypa elongata, Bae ws 
“I Delthyris arenosa; 
| other large bivalves. 3 tees 
( A large Orthoceras, 
{ Pterinea (bilobite), 

t Calymene platys. — 
Pileopsis tubifer. 

Fucoides cauda-galli. 

Delthyris (new). 

{ Trilobites (two new genera), 
| Delthyris macropléura, 
Pileopsis ? (ventricose) | 
(two species), = |- ~ 
( Strophomena costellata. * o75 
| Pentamerus (Atrypa) galeatus * ie 

Atrypa lacunosa. _ eee 
f Tentaculites annulatus, ARS 
Delthyris (new), Orthis (new), a. 

Various univalves unnamed aA 
( Cytherina, a large species.2 | 


auoysounry yoortr 


y 


" By the foregoing quotation it will be seen that the geological — 


formations near Clarksville were studied at least as early as 1840, ; 
ny It is rather difficult to understand to which formations Mr _ 


Conrad ascribed the names “ Limestones and sandstones of 


Clarksville,” or how he came to repeat his formations in a country * 
where the stratigraphy is so clear. 


The fossil Pentamerus gale- 


atus establishes no. 13 as Lower Pentamerus and Delth yris macro- . 
plewra=Spir ifer macropleurus determines no. 14 as Shaly limestone, 


That the “Blue limestone,” no. 15, is Becraft or Upper Pentam- 
erus is proven by the following 


quotation from Mr Conrad: 


“1) a blue limestone well marked by the remains of a large spe- 


cies of crinoidea resembling a Scutella in form. 2) Oriskany 


aAmer. jour, sci. April 1840. 38:89, 


r 


a & 


5 


Plate ¢ 


I OVER ESOPUS SHALE 


FALLS IN ONISKETHAU CREEK 


aps the Ben euate grit. The fossils named by Mr Coma . 
‘no. 1 18, “The sandstone of Clarksville” leave no doubt that t 
Seaton is the Schoharie grit. Calymene platys is characterist 
f of the Schoharie. The Orthoceras may be any one of the nume . 
: ous large species contained in this formation and it seems to be 
: implied that Pterinea (bilobite) and Conocardiwm cuneus are the 
if same,° Conocardium cuneus being characteristic of the Schoharie — 
ae grit. The question remains why did Mr Conrad commit the error 
. of. putting the sandstone of Clarksville above the limestone in- a 
stead of below it? Above the “sandstone and limestone of 
Clarksville,’ Mr Conrad placed the Oriskany, no. 19, and the On- 
__ ondaga, no. 20. This may probably be explained by the fact that 
Mr Conrad did not recognize the Oriskany at Clarksville for it — tes 
a % is only about one foot thick and very sparingly exposed, and ae 
Ep seen it might have been taken for the lower layer of the Esopus Ht 
i - ghale as the Oriskany has the same general color and the upper re 
surface is covered with marks of the Spirophyton cauda-galli. 
And he did not correlate the limestone of Clarksville with the _ 
Onondaga limestoné which is found resting on the Oriskany west 


of Oneida co. ig eae 
Prof. Emmons in his agricultural report frequently men- ‘2a 
tions a Mr Clark of New Scotland. New Scotland as used here . — 1S 


does not refer to the village of that name but to the township. 
The description which Prof. Emmons gives of the country about Pee 
Mr Clark’s leads the writer to believe that it was the present 
village of Clarksville and that the gentleman was Mr Adam 
“Clark, from whom the place takes its name. At the time that 
Prof. Emmons’s report was written the villages of Clarksville and 
~ New Scotland did not exist. The report contains a picture of the 
lower end of the gorge through the Esopus shales below the 


a@3a an, rep’t T, A. Conrad, palaentologist N. Y. state geol, survey, 1840. p. 208. 
vIbid, p. 205. 
- eFbid, p. 207. , ; j 


a SO see Han iad very familiar with 


3 ie gorge thet the Onondaga limestone above the village - 
ne The section at Clarksville is about three miles directly south j 4 4 
‘ of the New Salem section. Its slopes are much more gentle than a 
at New Salem and the ledges formed by the eroding of the softer — 


ey formations are much broader. 


- 
tos 


CLARKSVILLE AND ONISKETHAU CREEK SECTION af ee 

cop his section begins about two miles east of Clarksyille near 

Mr Bradford Allen’s about one quarter of a mile north of the — 

Delaware turnpike and ends at the top of the Wolf hill nearly 
two miles west of the village. 


2 Feet i fe 
.~ A*® Brownish arenaceous shales and sandstones in 490=1261 na 

upper part. The lower 200 feet or mort of black bee 
Reg fh arenaceous shales which weather to a brownish (oe 


color, and brownish sandstones are well exposed in 
the several gullies of Wolf hill. The upper part of 
the hill is mostly covered though here and there 
ledges may be seen. About 200 feet above the base 
of the formation fossils begin to appear in quite 
large numbers and at about 400 or 450 feet they 
become very abundant. Hamilton shales. 
A* Black argillaceous shales with dark slightly cal- 3004-771 
careous sandstones. In a gully in the rear of the : 
house of Elias Mathias the HEP 200 feet of this 


5 5 


aisth an, rep’t N. y. state eto: ae 2, Rae 242. 


i 
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Section near Clar 


11655" 


1165 


ia 
© 
ee 
shalaii 


"Sly ele gD Se 


— 


85'| Onondaga 
783-= choharie Grif — 


121’ Esopus shale eee SS 
66e ae 
eee OriskKan = 
8520" Becraft™ 
(27° Shaly limestone 
514 
478|_36'|_ Pentamerus | 
466 . Transition 
4261 7° | Tentaculite 
ACE Covered 


400 
| Sea Level 


Scale |"=200 


_ above which are 8&5 feet of dark, argillaceous shales. 


ep Leet! rather difficult to distinguish the line of di 
vision between this formation and the Hamilton. _ 


At the point where the division has been made the 
shales suddenly become more arenaceous in charac- 


ter though they still retain their black color except 


that when exposed sey weather brown. Marcel- 
lus shales. . 


A” A massive gray limestone in which large quantities 


of chert may be found in thin layers. According to 
the statement of Mr H. Ingraham, who drilled a 
_well through this formation about a quarter of a 
mile south of Clarksville, the upper nine feet are 
entirely clear of chert, below this are 15 feet in 
which the chert is very abundant. In the lower 
part of the formation chert was encountered but in 
rather small quantities. 
There is an outlier of this formation which forms 
the top of the ridge east of the village, and when 


' the Oniskethau creek cut through this ridge the 


outlying area was cut off from the rest of the form- 


ation. This outlier was mentioned by Mr Darton 


who noted the infrequency of such outliers in this 
formation. The measurement of this formation 
was taken at the foot of Bennett rather than Wolf 
hill because the exposure there permitted it to be 
more accurately done. Onondaga limestone. 


s covered, ae that ieee are Res 80 a of eer 
4 ee argillaceous shales, then about 30 feet of | & 
= shales of this character ‘interspersed frequently 
s with layers of slightly calcareous, dark sandstone 


@i8th an. rep’t N. Y. state geol. p. 242. 


>. 


2 rahe ey of the lower and fossils may aoa be col- 
~ lected from it. Schoharie grit. : 
Blackish, arenaceous shales with Spirophyton cau-- 
_ da-galli (Van.) Hall. The upper five or six feet of 

: “ a) ‘this formation is a very heavy sandstone, somewhat — 


calcareous, which seems to gradually pass into » aoe 

Schoharie grit. Only that however which contains 

fossils has been referred to the Schoharie. Esopus cs 
shales or cauda-galli grit. RA): 

A brownish black, crystalline sandstone which 1-262 

fe weathers to a light brown porous sandstone. In > | 
“eee i, the creek about a mile below the village this rock 
' is almost.black and at the same distance north of 
it numbers of the weathered blocks may be found, 
Rar while about one mile northeast of the village it 

. - forms the floor of a terrace from a quartertoahalf = 

mile in width. Oriskany sandstone. aS 

A® A massive light gray limestone containing many 20-261 %,3 

fossils among which are large numbers of Aspido- 27 

crinus scutelliformis Hall. As this formation was 

not well exposed in the line of the regular section, 

z the measurement was taken about a half mile north 

of it at Mr Gilbert Kniffens. Beeraft or Upper 

Pentamerus limestone. 

A’ A gray, shaly fossiliferous limestone with occa- 127-241. | 

sional beds of massive limestene forming a gen- : 

tle slope. On account of the shaly character of this 

formation a good exposure is seldom obtained, An 


exception to this however is mentioned on Shaly 
limestone. : 


a 


Ke ry Ciel So 2h na Si 


yey Aq poyieu sul, yn 
GTMASHUVTIO LV LSOUHLYAAO ANOLSAWIT SQOUATINUOD 


— ae eon ‘aifehtly eed: This Wrnation is saioe a SN 
re ‘as conspicuous here as it is farther north and the ei 
2 dividing line between it and the Shaly above is naleh 
--well shown. Pentamerus limestone. 
: A* Limestone which in appearance and fracture is 
much like the Pentamerus but which contains a_ 
: mixture of the Pentamerus and Tentaculite faunas — 
ate and is transitional between these two formations. wine 
_ A? Dark blue thin bedded limestone which breaks into 40-66 
almost regular blocks. Tentaculite limestone. ie 
A Covered by soil. 5 GRRE Ms 


PALEONTOLOGY 


The following species were collected from the various forma- — 
| tions about Clarksville. No attempt has been made to make 
at the number complete for any formation. 


A? Tentaculite limestone: 


f i 1 Tentaculites gyracanthus (Eaton) Hall (aa) 

1 _ 2 Spirifer vanuxemi Hall (a) es 
- , 3 Stropheodonta (Brachyprion) varistriata (Con.) H. (ry scS 
i. 4 Megambonia aviculoidea H. (2) (6. 
Za 5 Leperditia alta (Con.) H. | (ae 
a 6 Chaetetes (Monotrypella) arbusculus H. (c) oe 
y A? Transitional from Tentaculite to Pentamerus ee . 
a 1 Leperditia alta (Con.) Hall (aa) 
a 2 Spirifer vanuremi H. (r) 3 
a 3 Avicula communis H. (rr) 


' A‘ Pentamerus limestone 
1 Sieberella galeata (Dal.) H. & C.=Pentamerus galeatus 
Oa ia: ; (r) 
2 Strophonella punctulifera (Con.) H. & ©. (r) 
3 pepe (Brachyprion) varistriata (Con.) H. & C. (r) 


» 12 ee ver neuili (Hall) H. & C. er, 
18 Fawosites H. elderbergiae H. 


AS § Shaly limestone > Ae See ee’ 
1 Spirifer macropleurus (Con.) H. . 
, 2 8. cyclopterus H. 
See  perlamellosus H. 3 Soe ee 
4 Leptaena rhomboidalis (Wilek.) H.&C. 
_ B Leptaenisca concava (Hall) H. & ©. error 
a 6 Stropheodonta (Leptostrophia) becki H. Se ae : 
Re are ike varistriata var. arata H. ir) ss =n 
8 Eatonia medialis (Van.) H. “Gl 
‘9B. | singularis (Van.) HL | (ery 
i 10 Strophonella punctulifera (Con.) H. & OC. i hen see (ec) ‘ 
N 11 Orthis (Dalmanella) subcarinata H. yok (rr) a 
12 O. (D. ) planoconvera H. yg 4G 3 
50" (D. ) perelegans H. eteren yy 
ld. 0, (Rhipidomella) oblata H. Q (rr) 
15.0. — (Orthostrophia) strophomenoides H. = Stn) 
16 Meristella laevis (Van.) Whitfield (r) cia 
AT M. bella H. (2) | (rn) ‘ 
18 M. arcuata (Hall) H. & C. ; :  Xrr) | 
19 Atrypina imbricata (Hall) H. & C. (rr) 
20 Uncinulus nucleolatus (Hall) H. & C.=Rhynchonella nucleo- ae 
lata H. (er) 
21 Uncinulus veilicatus (Hall) H.& GC. = Stee) % 
22°U, abruptus (Hall) H. & C. rte 
23¢U. pyramidatus (Hall) H. & ©. (rr) 


@ Collected from Oniskethau creek two miles east of Clarksville, 
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7 240 Stenochisma formosa (Hal) . & C=Rhynchonelia for: 


mosa H. (rr). aN iit 
25¢Stenochisma altiplicata (Hall) H. & C. (rr) 
26¢Orthothetes woolworthana (Hall) H. & C= Sin chia 
woolworthana H. (r) 
27*Coelospira concava (Hall) H. & CG. (r) 
28 Orbiculoidea discus (Hall) H. & C. (?) St (rr) - 
29 Trematospira sp. - a 6 
30 Avicula communis H. } ) 
31%Conocardium sp. ee (rr) 
% 32 Dalmanites pleuroptyx (Green) H. (c) 
‘ 33% Phacops logani Hall (?) (rr) 
34 Platyceras cf. gebhardi Con. (rr) | 
30° P. ventricosum Con. (rr) 
364 Streptelasma strictum H. (a) 
37% Favosites sphericus H. (rr) 
38% Chaetetes (Monotrypella) arbusculus H. (rr) 
39°C. colliculatus H. (rr) 
40° Tentaculites elongatus H. (rr) 
414 Ptilodictya nebulosa H. (rr) 
42° Fenestella sp. (r) 
43¢Lichenalia sp. (rr) 
A* Becraft limestone 
1 Aspidocrinus scutelliformis H. (aa) 
2 Stropheodonta becki H. : “(rr) 
3 Leptaena rhomboidalis (Wilck.) H. & C. (rr) 
4 Spirifer concinnus H. 3 (rr) 
5 Strophonella punctulifera (Con.) H. & C. (a) 
6 Atrypa reticularis (Lin.) Dal. (c) 
T Orthis (Rhipidomella) discus H. (rr) 
820. (R. ) oblata H. (r) 
9°0. (Dalmanella) planoconveaa H. (?) , (rr) 
10° Orthothetes woolworthana (Hall) H. & C.=Strophomena 
woolworthana H. (rr) 


a Collected from Oniskethau creek two miles east of Clarksville. } 
b Collected in the bed of the Oniskethau creek one mile east of Clarksville. 


Dk 


: Orthis (Rhipidomella) peloris H. (2) ‘i? 
ee tee ‘ ) alsus He e Bee KES 
9 0. | (Schizophoria) propinqua H. (; eee ese 
ra 10° Spirifer raricostus (Con.) H. So Ae iets Sao) heig 4) 
11S. _ duodenaria H. + ata paiangeaete 
12 8. _fimbriatus (Con,) BIS . ae 
13 Orthotetes pandora (Bill) H. & C. ops ae 


Stes 6: Deitronaila _glans- -fagea H. 


14 Chonetes hemispherica H.. Sate ; 
15 Oyrtina hamiltonensis H. Si nats! Gata ane 
16 Stropheodonta perplana (Con.) He (rr) 
‘VTS. inaequiradiata He Sect ae Qt) 
nets oS demissa (Con.) H. ~ :: es : 
19 Coelospira camilla H. 27 hes 
20 Amphigenia elongata (Van.) H. ; & (rr) ; 
21. Oypricardinia planulata (Con) H. “Ga 
Ne ap Conocardium cuneus (Con.) 8. A. Miller * (oe 
Ms 23 Phacops cristata H. ; Bee bg oe 
ae 24 Dalmanites anchiops (Green) H. he 
Bee, 25 Orthoceras zeus H. (?) oe (rr) | 
an sp. (c) 
‘ 27 Cyrtoceras cf. eugenium H. | (rr) 
28 Zaphrentis sp. - . (a) 4 
(external impression) ‘ Ki > 
29 Streptelasma sp. (c) 
(external impression) 
A Onondaga limestone baa 
1 Meristella wnisulcata (Con.) H. (r) | 
2 Leptaena rhomboidalis (Wilck.) H. & C. (r) 
3 Atrypa reticularis (Lin.) Dal. . (aa) 
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aA Chonetes mucronatus H. ose age” rae (a) 
Sere Glyptocardia speciosa H. . ne (a) 
6x3) Coleolus tenuicinctum H. . ~~ he 
4 Goniatites discoideus H. a ee 


- (collected from gorge at foot of Bennett hill), 
A® Hamilton formation rs 
(found about 200 feet above base of Hamilton). Ries 
: 1 Lingula punctata H. (?) (etyss 
= *--& Chonetes deflecta H. : F228) 
3 Sieg aS Newberria claypolit H. (?) (rr) 
4 Pentamerella pavilionensis H. (?) cc (ET) 
~ 5 Camarotoechia congregata (Con.) H. & C.=Rhynchonella 
congregata (Con.) H. (rr) 
A¥® Hamilton formation ie 
4 (found over 400 feet above base of Hamilton), Sa ees 
1 Spirifer acuminatus (Con.) H. (8) .48 | eae 
a : 28. mucronatus (Con.) Bill. Fa (c) ae 
Ba 3 Tropidoleptus carinatus (Con.) H. _ (rr) 
4 Athyris spiriferoides (Eaton) H. (rr) 


5 Ohonetes deflecta H. (c) 
6 Strophalosia cf. truncata (Hall) H. & CG. - . (r) 
7 Pterinea flabella (Con.) H. a= th) 
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Description of the limestone occurrences by counties. . 


Sj Abia, permitting the shipment of the rock in ‘many cases ga 
, _ by rail or water. These facts considered in connection with the 
_ growing use of limestone seem to justify a detailed description « o 
the limerocks of New York state in their economic uses, and ie 
was with this end in view that the present report has been com- 
‘piled. | eS 
_ While limestone is used for a number of purposes, one of its : = 

; fe most important applications in this country is for the manu-— 
sags facture of portland cement and several flourishing portland 
eement factories are already in operation in this state. ze 

In the course of the work a number of quarries have been 
visited for the purpose of obtaining samples for analysis, and 
about 60 analyses have been made for this report. These were — 
made in part by the writer but generally by Messrs D. H. New- - 
land and J. D. Irving. To these analyses have been added all 
those which could be obtained from. other sources. 


Geologic and geographic distribution of the limestone forma- 
— tions in New York state TES 
The limestone formations occurring in New York state are 7 Se 


the: 
‘ Precambrian 


Calciferous 
Chazy 
Trenton 
Clinton — 


cae Siomee Begerers 
= espe Helderberg 
-Goniatite : ~ : 
Tally ates cS . ey 


Strom or eariies which they exhibit at some localities gives them ; 
a special usefulness. ; 
Calciferous. The rock of this formation is Bp ke highly 

magnesian, and a high percentage of silica is likewise not-un- 

. common in it. On this account it is sometimes called Calciferous 
= sandrock. ; i.e pers 
Be The Calciferous limestones occur as isolated patches or belts 

“i in several portions of the state, and show considerable variation 
pes in character. With few exceptions they are magnesian and in- _ ‘ 
deed may pass into true dolomites. On the other hand they are _ os 

often highly siliceous, so much-so as to render them practically __ : 
worthless for any of the uses considered in this report. Again 
they may run very low in silica, as near Glens Falls. 
The formation first appears in the southeastern portion of the ao 
state in Orange co. extending northeastward across the county 
_to the Hudson river, and across it through Dutchess into Colum- 
bia co. 

Another .series of belts begins in Westchester co. and 
extends from New York city northward to the county line and 
through Putnam and Dutchess co. to Pawling and beyond.2 
The character of these is mentioned in the county descriptions. | 

Another belt of Caleiferous limestone extends from Saratoga 
westward through Montgomery, Fulton and Herkimer counties. ee 
With the exception of the outcrops in the vicinity of Glens — oe 


a These Westchester limestones are probably Trenton in part. 


th belt usnally 


zt 


ag pee “Bie ight bluish gray, fine eae massive ae 
Bs: sandy limestone. The weathered surfaces are generally a dirty 
buff. The following localities are noted oes N. H. Darton as 
aie affording good exposures:* = 
; a _ About Middleville, Littlefalls and nortuwesere cd ae the 
fault scarp, on East Canada creek, about St Johnsville, along 
pe Mohawk from. oualohatic to the ‘‘ Noses ” zhe quarries at 


in Bou hientstal eee. co. and west of Saratoga soian 
According to Walcott® the section of Calciferous near Sara: af 


toga involves: | 


Massive layers ye steel gray, more or less arenaceous 


Biber ee cc ee 1D ee 
Massive bedded, slightly magnesian, gray and dove ~ : 
BREE RR TIME HAAV OSes a ge ac os ois Sue URe shah ee ei en 35 
Unfossiliferous, eh compact, more or_less siliceous Ate 
PROSE IRE race ese ss oe 2 i REE EEO SS EE 95 
Dark gray, even bedded limestone.... eee eee 50 
Worsic GMestONe. 2... eee es bees 9 aR se a 30 


Trenton. The Trenton limestones involve several different 
members, viz, Birdseye, Black river and Trenton, the latter being 
the upper one. 

The most southern area is a small patch of impure, fossili- 

 ferous limestone along the river road four miles north of New- 
burgh. Z 

AnD important belt extends southward atone the Champlain 
valley, then along the Mohawk to Littlefalls and thence north- 
westward to Watertown. Beds of the same age also occur east 
of Lake Champlain and extend southward into Washington co. 


-ai3th Rep’t N, Y, state geol. 1893, p. 418. 
Bull. no. 81, U. S. geol. survey, p.346. 


irondack island of aa mili ee the fade are. lit 
; arbed and sometimes highly fossiliferous. The Birdseye 1 
exceeds six feet in thickness, It is a pure dove colored to 
gray limestone with conchoidal fracture and often containir 
veins of anette or calaite: 


Sea heen t from 35 on on Terabe: point to > 75 feet on Crown wr 
; point and 20 feet at Plattsburg. The stone is usually hear 
‘bedded, tough, compact-and black. ~~ 

_ The Trenton proper is well exposed at Crown Point, N. y, 

where it has a thickness of 150 feet. It is usually thin heddeds 
_ and shaly but contains several beds of purer limestone. E = z = 

Beginning at a point about one half mile south of. Smiths — ; ¥ ; 
Basin in Washington co. the Trenton limestone éxtends north- a 
_- ward passing east of North Granville, east of Whitehall which 

- lies on the western edge of the belt, then northward in a belt _ 
from one mile to half a mile wide, past Benson Landing and — Pe 
northward into Vermont. The town of Vergennes lies on the es: 
eastern border of the belt. Another strip of this same rock is 
found farther south in Washington co. extending from a point ge 

half a mile north of Easton Corners, up to and for half a 
mile north of Argyle. Throughout its extent the rocks of these 
two more or less continuous belts haye been highly disturbed by 

dynamic forces. They are much folded and crushed and at times 
assume a very slaty structure. The limestone is generally fine 
grained and of a black color, is traversed by numerous veins of — 

" white calcite and is frequently of high purity. It is mined at ~ 
Smiths Basin and also west of Fairhaven near the Vermont line, 


At both of these localities the stone has been quarried for lime 
making and flux. 


In the Mohawk valley only the Birdseye and Trenton members 
are present. 


or ‘then decreases westward to seven feet near St J olmsrilé te is — 
e: x _ five feet on East Canada creek, four feet around Littlefalls and 
= to the southeastward, and five to six feet on West Canada creek 
& about Middleyille, Newport and Cold creek. age 
. At Ingham Mills the rock is well exposed in Butler‘s lime 
quarry. At-this point nearly 15 feet of a good grade of stone is 
exposed. At Canajoharie the Trenton member of the group ap- ye 
z pears. Excellent exposures occur near Amsterdam and atGlens _ 
Ti Falls. At this latter locality the quarries are of special impor- ie 
tance. The Trenton limestone member is found extending east-— ce 
ward from Oneida co. to Glens Falls. At times the rock is 
- massive as at Tribeshill, at others it is somewhat shaly. The | 
thickness in the quarries at Tribeshill is 12 to 14 feet of massive 
stone. Other exposures also occur in the quarries about Am- 
sterdam and again in quarries two miles northwest of Hoffmans 
where about 20 feet of a soft, highly fossiliferous limestone is 


- exposed. 
: A belt of Trenton occurs west of Saratoga and is well exposed + 
~ _ at Howland’s mill three miles due west—southwest from Sara- . | ES 
~ -. toga Springs. The section here shows 20 feet of limestone. se 
a - At Glens Falls the Trenton limestone is well exposed on both ie 


banks of the Hudson, and is of much importance, being used for 
building stone lime and portland cement. 
Darton gives the following section of it: 


Thin-bedded black limestones in beds 3 to 8in......... 10 feet 
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ai3th an. rep’t N. Y. state geol. 1893, p. 422. 


gray, . fine sraned Himentoneoe BBtaces titers ae : 
; ees limestones with slaty layers 


oe witha thickness of 230 feet. It overlies ine Chazy. 
are | also extensive outcrops of it around Hoosick Balls. ‘be 


S. re ae 
me The Trenton rocks also extend westward aint the Mohage Hee 
valley and northward to Watertown. They are quarried aoe 
Prospect, Oneida, Port Leyden, Boonville and Watertown. The 
Trenton limestone formation is dark gray to piack and is often 
fossiliferous. = 
Bees The central part of the Trenton formation - is apt to be sae ‘ing 
= places while the lower member known as the Birdseye limestone ay 
is massive and heavy bedded. The upper part of the Trenton ean 
formation or Trenton limestone proper is a lighter gray lime- 


stone and finely crystalline in its nature. This member is quar- 4 
ried at Prospect. Ke 
Chazy limestone. The Chazy limestone first appears at Saratoga 
and extends northward along the Champlain valley to Montreal. — 
. The area is probably a continuous one though not exposed at— 
7 all points. The most prominent exposures of the Chazy are in 
the quarries of the Chazy marble lime CO. and William Goss, and re 
at Grand Isle. The rock is a gray, subcrystalline limestone, and 
affords an excellent lime. The average thickness of the forma- : 
tion according to Brainerd and Seely is about 700 ft. The char- 
acter of the stone is quite uniform. Large quarries have also been. 
opened in the Chazy on Willsboro point, Essex co. 
The Chazy limestone is not found in the Mohawk valley and 
thins out in the central and western part of the state. “A 


le co. at Chazy, 5 ke the high ee of | ae 
me which is used in the panntacinre: = lime. | 


Pe ares 8S SRS SCH wwe 24 Sere CAP RIAL 8” of) 8 1045S? e, bela je ehae 


‘ie oxid and alumina ; 


ee Red So a a IC 
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Ee See eae 53.90 
| Magnesia . SRE ee ce or ere eee ees ec 
Carbon dioxid 


ae re eis eae 435.92 = 


_ Niagara limestone. In Schoharie-co, we find the eastern end of 
this formation. Its thickness i is not more than five feet and it is = 
usually a dark gray massive limestone. An exposure of it can 
a be seen at Howe Cave just below the cement (uprrics of which : 
a. it forms the floor. ; ape 


The Niagara limestone also appears in Oneida co. north of — 
Clayville and extends westward with increasing wd to the 
' Niagara river. = 
In Wayne co. in the town of Butler? it is a dark blue, fine 
grained compact limestone and is usually thin bedded: It has been _ 


E. used at this point for burning lime. oS 

a : Other occurrences are at Rose on the head waters of Sheldon 

if ereek and in the towns of Marion and Walworth. It has been : 4 
s quarried at many points in Wayne co. for the manufacture of lime. s 
y ‘In Monroe co. the northern edge of the limestone passes 


E through the towns of Penfield, Brighton, Gates, Ogden and 
Sweden. The outcrops at these points generally represent the 
Z | beds of the upper magnesian member and its weathered surface see 
presents a characteristic spongy appearance. ¥. 
_ The Niagara formation presents two types of lime rock. The 
one a dark gray subcrystalline stone which is used for lime and 
‘building purposes, the other a gray-brown, crystalline rock with 
numerous cavities and containing a high percentage of magnesia. 


148 ots 
‘ 


aDarton’s Helderberg limestones and’ associated ae as in eastern New York, 
13th an. rep’t N, Y. state geol. 1898, p.218. 
bHall. Geol, 4th dist. p.84. 


— Spenad in it at t New Brighton and Gates. 

these quarries it is a grayish brown, finely capers finer ne 
containing numbers of small cavities. The peculiar feature. 

. this rock is that it contains a large amount of magnesia and a 
aes _ very low silica perpentane, making it very adaptable for use in ‘ 

the lining of bessemer_ converters. < 


A 
j 


_ Helderberg limestones. Thése include several distinct members 


which are known as the Tentaculite, water ‘lime, Pentamerus, 
‘Catskill shaly, Becraft and upper shaly limestones. 

The formation is a widely distributed one within the state and 
of considerable economic importance, containing the hydraulic 


¢ 
V5 


limestones which are so extensively developed at Rosendale near — : 
Kingston in Ulster co. and through the western part of the state. 5 
Its members enter the state at the southeastern corner just east —__ 
of Port J ervis, New York. They then follow up the southeastern 
side of the valley of Neversink river, Basherkill, and Rondout 
creek. Throughout this whole distance the limestone rests on the 
=e Shawangunk grit which forms the crest of the Shawangunk moun- ——_ 
| tain. From Kingston the same formation extends northward past 
Catskill to New Baltimore where it then swings to the north- 
west, extending as far as New Salem in Albany co. At this 
point it becomes “very narrow but appears again as a some- 
what broad belt just west of Meadowdale, in the same county . 
and then extends westward as far as Central Bridge in 
Schenectady co. and from there in a slightly northwest direc- — 
tion past Sharon Springs, Dennisons Corners, Oneida, Syra- Ei 
cuse, and westward to Niagara Falls. U p to Dennisons Corners : 
the formation though of considerable thickness does not cover a 
very broad belt owing to the perpendicular escarpment which it 
forms, but its thickness remains about the same from Syracuse . 


/ 


in eastern New York, and the thickness reported by Davis of 
about 300 feet in the Catskill region is the maximum. Theyre 
BS thin gradually southward in New York, but expand again in New 
Sa Jersey. In the Helderberg mountains they are 200 feet and at. = 
_ Schoharie not over 240 feet. Westward from Schoharie the — 
ee thickness decreases very gradually. The members constituting 
_ the formation in its typical development beginning at the top 
are, a pure semi-crystalline, massive, very fossiliferous limestone, — 
ea thick series of shaly limestone, and the basal series, thin — 
--_ bedded dark limestones of the Tentaculite beds. On Catskill — 
- creek a higher member of impure shaly limestone comes in above 2 
the pure, massive beds, thickens rapidly and continues south- — 
— -ward to and through New Jersey. The Helderberg formation — = 
; preserves its typical characters with some local variations in ~ 
“thickness to a few miles west of Cherry Valley. Then the upper 
4 limestone beds thin out and on the road from West Winfield to — 
Litchfield in the southwestern corner of Herkimer county the 
Pentamerus beds lie directly under the Onondaga limestone. . 
The upper members of the Helderberg limestones which come in 
again westward and are finely exposed at Oriskany Falls.® » 
Here 120 feet of beds are exposed in and about the quarries, of 
which 50 feet are quite distinctly of the Tentaculite beds, 40 . 
feet of gray beds in greater part of Pentamerus limestone age, . 
put merging into the character of the lower beds, a few feet of © a 
> beds with mixed Pentamerus and shaly limestone fauna and at aS 
2 the top 25 feet of gray subcrystalline rock containing a shaly \ 
~- limestone fauna. 25 miles west of Perryville, Madison co. : 
this condition has continued, the lower members expanding ap- 
Zs parently at the expense of the Pentamerus beds and the upper 
members giving place to Pentamerus beds. At this locality the 
Onondaga limestone was seen lying on a few feet of dark gray 
~ limestones containing Pentamerus, with a thin local intervening 
layer of Oriskany at one point, which gave place to a great mass ; r 
of thin bedded gray limestone below. ae 


ae eR a Ee 


limestones and associated formations in 


eae @ Report on the relations of the Helderberg 

a eastern New York. 18th an. rep’t N. Y. state geol. 1893, p.204. 

8 b See also S. G. Williams. The westward extension of ro 
erberg age in New York, Amer. jour, sei. 8d series, $1:139-45; 
sci. Proc. 34:235, 236; Amer, nat. 1886, 20:73. 


cks of the Lower Held- 
Abstract Am, ass, adv. 


ae? qienthers This representative isthe wat : 
$s more or less continuous: through eastern New 3 
hern New Jersey and Pennsylvania. In the country. a 


\ 


‘ness. 


ae Onondaga limestone. This is the gel gts series whid 


revive the term “ Onondaga” to comprise the entire series. 
It is a well-known name in western New York where the beds 


are extensively quarried, and the formation is typically devel- — 


oped in the Onondaga region. As the name Salina has been 
finally adopted for the salt and gypsum group of the upper Si- 
lurian there need be no confusion attending the general use of 
“ Onondaga ” for the limestone as proposed. 


The subdivisions of the Onondaga group gradually lose their 


physical and faunal characteristics in eastern New York and the 


formation is in greater part a bluish gray suberystalline, mas- — 
Sive limestone with lenticular masses of chert in courses and. 


irregularly disseminated. Darker colors occur locally, notably 
in the upper beds about Peoria (West Berne) which are very 
dark and coarsely crystalline.~ The chert is predominant in the 
upper beds but it is usually present also in the lower beds. In 


places it is an inconspicuous feature but this is not often the’ 


case. Thin partings of shale occur rarely. About Saugerties 
the lower portion of the limestone is shaly and weathers buff. 
About Clarksville the lower members are very 
_chert and regularly bedded. 


pure, free from 


and ‘the lower member “ Onondaga.” As both members aoa ‘S 
= cherty the term Gorniferous implies a contradistinction whieh 
does not exist, and it has been proposed by Prof. Hall ‘to po 


a 
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inches, and the white calcite of which they consist contrasts 


strongly with the light bluish gray of the containing limestone. | 2 ts 
In the Schoharie region where these cups characterize the lower : 
beds of the member, the overlying layers have been called the — 


upper Pentamerus beds from the fossil P. pseudogaleatus which 
they contain and this name has been employed to some extent 


to comprise all the beds. In the eastern extension of the 


formation the distinction is lost. About Catskill, Davis desig- 
nates the lower layers the “ Encrinal” and the upper layers the 


'“Upper Pentamerus” limestone. Owing to the inappropriate- 


ness of the name Scutella and the varying significance of the 
other names that have been employed, the geographic name of 
Becraft limestone has been suggested by Prof. Hall. The 
name is from Becraft mountain in Columbia co. where the 


rock is typically developed. The Becraft limestone has a thick-. 


ness of 10 to 15 feet near Schoharie and the amount: does not 
vary greatly eastward to the Helderberg mountains and~by 
Clarksville, Aquetuck and Coxsackie. Thence it increases 


rapidly and Davis reports a thickness of 120 feet below Leeds, 


= _ The so-called Scutella beds are the uppermost member south- 
_ ward to near Catskill. They are light colored coarsely semi- = 
erystalline massive bedded, highly fossiliferous limestone ~ 
_ blotehed with calcite replacement of fossils, of which the most 
conspicuous is the so-called Scutella. These are the cups or pelvis. ~ 
of a crinoid, having a diameter in greater part from.one to two | 


< 


‘AR “Roendale ‘and gg ia ra no exposures Hive: been see 


Underlying Hheg Becratt Jane ThFOEROW, are t g 


great Helderberg escarpment it constitutes a steep slope between 
the Scutella and Oriskany shelf above the Pentamerus escarp- 


ment below. Its thickness apparently decreases somewhat in the | 


Kingston-Rosendale region but it. retains its characteristics. 


The Pentamerus or lower Pentamerus are the most conspicu- 


ous members of the lower Helderberg formation. They give rise 


to the great escarpment which marks the eastern edge of the 


Helderberg formation as it passes along through central New 


York. 


The beds are mostly hard, massive bedded and vertical 
jointed limestones. The rock is generally bluish gray in color 


but weathering imparts a lighter tint to the surface. Partings . 


of slate occur occasionally as well as lenses of chert, specially in 
the east and south. 

The Pentamerus limestone is a quite uniform member and its 
thickness does not vary greatly. “At Schoharie its thickness is 
between 60 and 70 feet, in the Helderbergs it is the same and a 
trifle more about Catskill (80 feet according to Davis), 50 feet at 


In isene and Ulster counties it ee the characte of the apps 
- shaly beds, with a more or less slaty cleavage and outcropping Pe 
in ragged ledges, in some cases closely resembling the lighter 
colored outcrops of the Esopus slate. Its thickness from Scho-2 3 
harie eastward is about 80 feet, and there and elsewhere inthe 


hose ¢ above and heloe nena : 
The f finest exposures of the Pentamerus ledees are in n the erent : 


ice: they rise in great cliffs surmounting steep slopes to. an 
; altitude of 700 feet above the ee lying to the north and cas ee 


es: “The Beds vary in thickness from an inch toa oors in greater part 
_ but two or three inches is the average. 

The Tentaculite beds have a thickness of 40’ feet at Howes 
Cave and Schoharie, somewhat less in the Helderberg mountains _ 
and from 30 to 40 feet through the Catskill and Kingston regions. 23 
In the Rosendale region the amount is less. 


‘ 


There are several outliers of the Helderberg limestone of which 2 : : = 


RAN aa) 
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- an important one is Becraft mountain. 
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Salina waterlime. The attenuated eastern extension of the are 
great Salina formation is of variable character and thickness 

-and may not be continuous throughout. Locally it consists of 
a, heavy beds of cement rock but generally it is composed of thin 
a _beds of more or less impure cement ar ren ed with thin bedded 
4 ‘limestones of varying character. 
<a 
=a The cement beds attain their greatest development around Ron- 
Ss dout and Rosendale where they are extensively worked. The ce-. 
z ment rock is a blue black, very fine grained, massive bedded deposit — 
‘a of calcareous magnesian and argillaceous materials and is of some- 


what variable character and composition. The rock produces a 
cement of good quality only when the components bear certain 
relative proportions to each other. A characteristic feature of the 
rock is the light buff hue to which it weathers on the surface. At Se 
Rosendale there is a 21 foot bed of the cement at the base of the 
formation, then from 12 to 15 feet of mixed impure cement and ea 
limestone beds, then another cement bed 11 feet in thickness. % 
Above these are the Tentaculite and Pentamerus. 2 

These cement beds with some variations in thickness, and 
many in character, extend over a wide area from north of 
e¥Vpiteport through Rosendale to eyong High Falls, outcrop: 


= he lower fon 15 to 20 and the cee eee limestone 10 fect 
a Rs es. How far they may extend under the overlying rocks t 


East been seal pted To the northeast the ‘cement thins “ow 
_ rapidly and gives place to impure cements and limestones, bu > 
it thickens again rapidly in the Rondout region. At Rondout = 
snes are two cement beds, the lower one is 22 feet thick and ae 


. tervening, Northwest the = cement bed thins. 


Origin of limestone 


atoat limestones are.of marine origin, ‘few of them being fresh- 3 
es deposits. They result generally from the accumulation on es 
‘the ocean bottom, of the calcareous remains of marine organ- Se 
isms, such as the shells of mollusks, the cases of foraminifera, ; x e 
soe skeletons of corals, ete. These are sometimes plainly apparent a 3 3 

in the limestone, but very often the shells become comminuted — = 
_ before settling on the ocean bottom, or they may be broken by the rey 
pressure of other material deposited on them, so that not in- 
ae : frequently limestones show no trace whatever of organic re- 
mains. Limestones of great purity have generally been de- — : 
ae posited in the deeper portions of the ocean, far enough away 
i from the shore to prevent their contamination by siliceous or > 
argillaceous sediments brought down to the sea by rivers. The — =e 
varying intermixture of such classes of material with the eal- = 
careous mud results in the formation of all grades of rock be- 
tween a limestone and sandstone on one hand, and a shale on 


the other. A siliceous limestone is one with siliceous impurity, 
‘which if the silica predominates is called a calcareous sand-- 
stone. In the same way we may have a uy or argillaceous 
limestone or a calcareous shale. 

Limestone may also be formed chemically, viz, by the deposi- 


tion of a calcareous deposit from waters having carbonate of 
lime in solution, 


: Rey: de 56% of oxid. of ime: and Wea carbo 
= ‘It rarely occurs perfectly pure as the impurities seldo 
get below 1%; they may also increase to such an extent ast e. 

prohibit calling the rock a limestone. The impurities | commo : 


oe here Ree ao EE Bree and organic mat: 


"the alumina in the form of clay, and less frequently as an a 
_ ment of silicate antberals such as mica, Born cage or Dyroneae, 


Poving so much carbonate of lime. At high temperatures hee 
ever when the carbonic acid has been driven off and oxid of 
_time left, the silica will flux this lime with great eagerness. 
* 2% Alumina is usually present as clay. With an increase in the per- 
4 E x = centage of the latter limestone passes into cement. rock. =f = 
present to the extent of 4% or 5¢ alumina is an inert im- a 
purity like silica, but when present in larger amounts it facili- z 
tates the expulsion of the carbonic acid gas. The reason for 
this is that clay contains chemically combined water which only 
passes off at a red heat or at the same time as the carbonic acid — 
gas. This provides an atmosphere of watery vapor into which © 
ae carbonic acid gas escapes quicker than it would if passing | 
off into gas of its own kind. 
Tron and alkalies if present in appreciable quantity render the 
limestone more easily fusible, and may necessitate the handpick- 
_ing of the burned rock to separate clinkers. 


Magnesian limestones are known as dolomites when the per- 
The rock may have special 


centage of magnesia is 20 or over. 
uses, but when in smaller amounts as 2 to 12% it is to be looked 


on as displacing equal quantities of carbonate of lime and for 


certain purposes as @ deleterious impurity. £3 
Organic matter is rarely absent in limestones and a very amatl 


amount may impart a gray or even black color to the rock, 


ion l = heat OF -slakes. The latter when burned does not slake 


Uses of imtestene 
Furnace flue 


_ The purer the limestone the more efficient will be its action 
€ and the cheaper its use, for it will be easily seen that the greater < 
the percentage of impurities the more limestone will be required — 
to do the same amount of work. 52 


’ 


For reasons of economy blast furnace operators often use less _ 
pure’ but more easily and cheaply obtained limestones. . 

Some time ago a table was prepared by Mr J. M. Hartmann® St 3 
giving the value of limestone containing varying amounts of : 
silica, lime and magnesia. The basis of the calculation is mag- 
‘nesian limestone at 56c a ton and fuel at $3.50 a ton, both at the : 
furnace. 28 


a Mineral resources of U. 8. 1888-84, p. 670. 
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a ‘magnesia as oie and it should not have over 1} or 6 of pie 
= total fluxing impurities. It is specially important that the silica” : 
< "percentage should be low, under 4% is possible. At high tem- | 
peratures the lime or magnesia will eagerly unite with any silica. 
: present, and as this action is equivalent to corrosion of the 
lining, any additional percentage of silica will materially — 
1 Bose affect the life of the lining. Pure dolomites are rare and when y: 
found are not always in easily accessible localities, but in this — 
state two different bodies of nearly pure dolomite are known, the 
one at Sing Sing and Tuckahoe, Westchester co. the other at 
ei Rochester, Monroe co. 


33 

For use the dolomite is first burned to the sintering point and 

then ground and mixed with~tar or other material to hold it S 

z together and permit molding. BAS 
x my The lime used in basic bessemer converters likewise has to be 
ao of great purity, and the stone must be of such a nature that it :. 


will burn to a lumpy and not a powdery lime, for if the lime 2 
were added to the converter in the form of powder the strong — : 
blast would quickly eject a large portion of it. 


Sulfite pulp 
This is a superior grade of wood pulp which is made by the - 
paper manufacturers. In the production of it considerable quan= -- == 
tities of both dolomite and limestone are used. The following 
description has been kindly furnished to me by Mr T. A. Howard 
of the Vermont marble co. =a 
The broken stone is thrown into cylinders, eight feet in diame- 
ter and 20 to 160 feet high. When the tubes are full, fumes of 
sulfur are led into the bottom and water allowed to trickle 
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down tron the top. The stone thus becomes slowly “aissolved 

and the liquor i is drawn off into storage tanks. This solution is d = 
used to “cook” the wood. The latter is cut into chips one totwo 
inches long, and put in a digester holding seven or eight cords) 
of wood. The liquor is also introduced and the mixture heated ea : 
' by steam is under pressure for several hours. The sulfite of | 
lime or magnesia removes all the pitch and everything except. on hae 
the wood fibres, and at the same time removes all discoloration. — 3 
eee Some manufacturers claim that the liquor can be made faster ; 
and stronger by the use of dolomite, and in order to get it they | : 


a ee tek 
» 


sometimes go 10 or 12 miles from a railroad. When limestone is 
oe used the cylinders generally seem to be made higher. 


Tithographing : & 
Lithographic limestone is a somewhat impure, very fine and i 


4 eyen grained limestone. It is not only rare but valuable. The ~ 
Z rs requirements are sufficient porosity to absorb ink and softness 
a enough to permit working with an engraver’s tool. 

The chief supply thus far has come from Solenhofen, Bavaria. 
It has been reported from various localities in this country but 
never from New York state. 


i Carbonic acid gas 
Considerable nearly pure dolomite has for some time been 
shipped from the quarries at Pleasantville, Westchester co. N. Y. 
for the use of soda water manufacturers. The stone is ground 
_ at the mines almost to the fineness of granulated sugar. From the 
grinder it passes into hoppers whence it is fed automatically 
through tubes into barrels for shipment. 


When limestone is burned, that is when it is raised to a red 
heat, it is dissociated into lime oxid and carbonic acid thus: 


CaCO, == CaO + CO, 
limestone or lime oxid carbonic acid gas 
lime carbonate quick lime carbon dioxid 


caustic lime 


z = Common or fat-limes 
=o Poor or meager limes . t , 
3 Hydraulic limes payee ra 
_ 4 Hydraulic cements : 

5 Natural pozzuolanas 


The common or fat limes contain less than 10% impurities, aa he 
a portion of the latter are insoluble in water, all the rest of aoe - 
lime being soluble. They do not harden under water but crum- 
ple or slake and increase in volume sometimes threefold. They y 
~ shrink in hardening and to prevent this sand must be added. 
Poor or meager limes have from 10 to 25¢ of impure or 
sometimes even 394%. > 
Hydraulic limes are of three kinds: 
1 Slightly hydraulic ones with 10 to 20% of impurities. 
rh 2 Hydraulic limes with 17 to 24% impurities 
ain 3 Eminently hydraulic limes with 20 to 35% of impurities. 
et All hydraulic limes harden under water. Hydraulic cement is 
an artificial product. It has less lime than the other classes, but 


not under 294. oe 
Natural puzzuolanas are rocks of igneous origin. They possess Mi 
hydraulicity and generally contain less than 10% of lime. me 
It is of course possible to find all intermediate grades between BS :: 
limes and cements. x: 4 
cali: On limes, hydraulic cements and mortars, p. 69. ; 
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: he mane and Beieeaid of lime is formed. “This is accompanied 
_ by the evolution of heat and an increase in volume. Fat limes 
Slake very fast and produce more heat than lean ones. Lime will 


slake even in the air by the absorption of moisture. If not used 
immediately it should therefore be protected from the atmosphere — 
as much as possible. » = ; 

Lime may be slaked by ee the lumps in water for a few : 


minutes and then withdrawn and packed away to allow the lime oe 
to change to powder. The common method usually; employed — ie 
in building operations is to mix the lime with water in a box. ~ _ 
- Too much water makes it thin and injures its cohesive strength. 


If the water is added in part and the rest later, the lime becomes i 
granular and lumpy. Seas 
After slaking sand is added to the lime to make mortar. Ac- 
cording to Gilmore” the lime forms both silicate, carbonate and 
hydrate, and the crystals of these compounds interlock with the 
sand grains, thus binding the whole together into a solid mass. 
In the course of time all the lime changes to carbonate, but this 


change may take a number of years. 


Slaked lime is used for a variety of purposes. Its chief use— 
is for mortar. Quicklime is a very strong base; it displaces car- 
bonates of the alkalies and serves therefore for the manufacture 
of caustic of potash and caustic soda. It precipitates magnesia 
from solutions of salts, and has a use in the manufacture of am- 
monia from ammonium chlorid. With chlorin it forms chlorid 
of lime, and with other acids various salts of lime. In the 
manufacture of illuminating gas it serves to purify the gases 
from carbonic acid and hydrogen sulfid. It is used in the 
manufacture of soda and in the extraction of sugar from beet ~ 
juice. In candle manufacture it is used to saponify the fats, in 
tanning to remove the hair from the hides, in bleaching, and in 
dyeing, as a disinfectant; it is also used to treat cryolite in the 
manufacture of alum and in the production of fertilizers. 


aOn limes, hydraulic cements and mortars, p. 299. 


: bonate of lime to oxid of lime occurs ieee the borings thee ns 
: carbonic acid being driven off at a higher temperature. In this 
process the lime loses about 44% by weight. ¥ : 

As it is generally in a somewhat moist condition when 433 is 
_ put into the kiln, due to water in its pores, the loss in weight — 
"may be still greater than mentioned above. ~ okies : 

The percentage of moisture in limestone is very variable and = 
depends largely on the hardness and density of the rock, Thess 
denser a limestone the less porous it will be and the lower will 
be the percentage of quarry moisture in it. 

The looser or more spongy it is the more moisture will it ab- 
sorb. Marl or chalk may be looked on as the loosest form of 


3 2 limestone and in them the moisture may reach 36% or 40%, and in 
~- \ marls and bituminous limestones the loss in burning may be still 
farther increased by driving off organic matter. = 
E A dense limestone is much harder to burn than a loose grained eS 
one, and requires more fuel, but this increased consumption is © ss 
! more than made up for by the quality of the lime obtained. e B 


In a clean, dense limestone the percentage of quicklime may ; 
be 54% while in a bituminous one it may only amount to 30 ea 
354. me 

In addition to the decrease in weight in burning the limestone 


also decreases somewhat in volume as much as 12 to 21% but © 
usually 16 to 18¢.2 


eve wo 


aC. Schoch. Die Aufbereitung der Mortel-materialien, p. 567. j 
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cheated burning it is important to observe that the temperature re- 
mains as constant as possible and varies only between certain 


limits. When limestone is overburned, the lime made from it 


_ Slakes slowly and incompletely. In the case of limerock with 


clayey impurities a sintering is very apt to occur and this should 
in all cases be strictly avoided. 

It is true that the higher the temperature is within the per- 
missible limits the denser will be the lime. On the other hand 


the temperature must not get too low, as in this case any large 
pieces of limestone that may be in the kiln will not become ~ 


thoroughly burned. The unburned core resulting from under- 
burning makes the lime lean. To avoid such an occurrence as 
far as possible it is advisable not to put too large pieces into 
the kiln. 

The burning should proceed as rapidly as possible for if the 
limestone is subjected too long to the highest heat of the kiln the 
lime will be of inferior quality and will slake more slowly. 

Limestone begins to lose its carbonic acid gas at about 750° 


F. but all of it does not pass off probably till the temperature 


of 1300° to 1400° F. is reached. 

Limestone should never be burned with a coal running high in 
sulfur as the latter unites readily with the lime forming cal- 
cium sulfate. 

This sulfate of lime reacts subsequently with the aid of 


moisture on any alkalies that may be present, with the formation . 


of alkaline sulfates, which being soluble are often brought to 
the surface after the lime is in the wall and cause the unsightly 
white coatings on bricks. 

The lime thus obtained by the burning of limestone is a 
white, amorphous, more or less dense mass with a specific 
gravity of 3.09. It is infusible. Lime weighs from 1400 to 1800 


Ib. a cubic meter, the variation in weight depending on _ the 


density of the original rock and the degree to which it has been’ 


burned. Dense stone gives a denser lime. 
Quicklime is a strong base and absorbs water with the great- 


est avidity. In water it forms a milky liquid known as milk of 


lime. 
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Eau of lime Ca(OH). The chemical action when ites ta 
place i is expressed by the following formula. 


C20 HO = Ca(OH), 


= specific gravity of 2.1. Its water of hydration is pretty, finde oe 
= = combined and is only driven off by reheating to redness. rs 
_ On the other hand quicklime can be made by adding the innine a m 
of lime piece by piece to the water till a strong paste is formed — oe 
__ by stirring the mass. The stirring is specially necessary in the a 

case of lean limes. . Mee 


In order to assist the slaking of such lean limes it has been. 
found advisable to use only one third the necessary amount of 
water at first and add the other two thirds later on. Again, as E < 
the lean lime gives out much less heat it is well to keep the mix- 

‘ing pan covered in order to prevent its escaping. Lean lime also 
slakes better if a certain amount of fat lime is worked in with 
it. The latter has a sort of contact effect on the former, which _ 
is effective and rapid. This method is a good one to follow in — 
using overburned lime. at 

An excess of water in slaking is undesirable, as it only tends to 2, 


lower the temperature of the mixture. It is sometimes desirable =a 
to use hot water. 


. 


ry 


The hydration of lime powder or slaking to a pasty mass must a 
be carried out very carefully, as otherwise, specially in the case 
of overburned lime, some unslaked particles will remain, which - | 
may slake later and make themselves unpleasantly prominent. 
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and is . also drawn off while the slaked, pasty mass is allowed 


stand in the pit to insure thorough slaking of. every particle. ; 
ot ae In the pits lime will hold itself for a long time without canes Hee 
‘provided it is properly protected from the air. ; 
The damp lime paste absorbs carbonic acid greedily with the 


: formation of carbonate of lime, which solidifies. The crust of ; 


calcium carbonate which forms is very thin but it prevents the 
action from continuing farther in the mass. ~ ; 
The solidifying action of the lime alone is of little importance 


= and becomes of value only when sand is added. The use of the 
' sand prevents large masses or lumps of the lime from collecting 


| in any one spot and not becoming thoroughly converted into the 


carbonate. 
= USES OF LIME 


Sugar manufacture. Much lime is used in the manufacture of 

- beet sugar and here again the raw material must be of the proper 
 -eomposition. Both clay and sand are injurious impurities as 
they increase the loss in lime in making the limewater and the 
elay also introduces alkalies into the sugar juice. The sugar 
manufacturer considers that every part of insoluble matter 
means a loss of three to four parts of carbonate of lime. When 
therefore a limestone containing 957 carbonate of lime is paid 
- for as if containing 1004, a stone with 85¢ should only be paid 
for as if containing 60 to-70¢. If the lime is to be used for sepa- 
ration the presence of much magnesia is injurious for the reason - 
- that it will not unite with the sugar as the lime does, forming 
a monosaccharate of lime which is essential before precipitation 
takes:place. Consequently’a large amount of magnesia hydrate 
in the lime necessitates the use of so much more of the latter 


and may algo cause loss in sugar, eee 


cao me MgO EB 18 
95.60 1.62 .79 .08 
95.92 2.44 
89.82 7.28 1.04 .03 
= Gr. Kunzendorf, Soak 06°66= <4°10. = Bb... = Ph 
O72 70 est 20-5510... 3. 06 . 
97 On: st Doe we eee Ga os 
93:06 - 5.85" - ; 
90.12 — 7.60. 9.19 .03 


78.24 13.00 2.24 .06 . 
04. 76.--9°00., 274-08 a 


It will be noticed from the above analyses that in most of the 
samples the percentage of lime is over 90% though in some it is 
under 80%. Another noticeable feature is the low percentage of | 
both magnesia and alkalies, specially the latter. One shows the — 
_ presence of much H,.S and ‘another of appreciable amounts ee 
SO . 5 


It is the custom for beet sugar manufacturers to burn their 


own lime for the reason that the carbon dioxid gas is also used 
in the process. f 


For the production of the best results it is therefore important 


that the limestone should be of proper quality and the burning 
conducted in the right manner. 


_ Silica is a deleterious impurity as it not only causes the stone : 
to fuse but also lowers the amount of lime and carbon dioxid 


‘produced from each ton of stone used. This latter point is of 


course true with regard to any other impurities which may be 


present. 


Too little fuel should also be ayoided as it diccreanes the 
amount of CO, produced, 


89.04 §.80 1.24 .05 much much 
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_ Magnesia is not specially objectionable except when silicates 
are present in the BBG it causes difficulities however in the 


purification of the sugar juice, consequently it should be at a mini- 


mum. Sulfate of lime may act the same as magnesia. 
If silica is present part of it passes into the juice with the lime 
and retards the filtration process by coating the cloths in the 


filter press. Silica also forms part of the scale on the heating — 


surface. There is less harm from this source in hard than in 
soft stones. 


Silica and alumina also tend to form an insoluble coating on. 


the burned lumps which interferes with the slaking. 
The following analyses together with most of the above in- 
formation on the stones used are from the report on the beet 


' sugar industry of the United States, dep’t agriculture 1897 p. 


205. 
1 2 3 4 5 6 q 8 9 10 

MOISUUTS cance mcs ve'ns os sencs 4.10 5.10 1.25 4,15 4.17 6.25 5.16 «52 1.21 mln 
Insoluble........ 4:50 | 5.15} 4.90 — 2.15 | 8.07 | 3.17 | 2.25: | - 2.85 55 27 
Organic matter 1.20 x17. 1.37 1.05 oot 1.12 86 30 AL ps 
POMIDIS SUCH. Fos sw naira sc uae’ 2.10 |- 1.75 | 3.30 | 1.05 -98 64 56 .06 20 03 
Tron and alumina oxid ....... .37 +41 «27 ifs 19 15 20 «32 8) ) cone 
Lime carbonate ae 88.65 | 87.93 | 90.03 | 93.80 | 96.58 | 99.10 
Magnesia carbonate me z 5 . 2 «95 -50 45 1.81 OUsl rar oe 
WSR Uo cccieweeses ne 5 P A UNS Dior iieien Aooraon taranaael Raa Soli occus 
UudetermiMned «2.500060 000 000 : 1.00 24 39 34 32 34 


Of the above nos. 1, 2, 3 and 4 are considered bad; 5, 6 and 7 
are passable; 8, 9, 10 are excellent. 

No. 3 was used in a sugar factory and caused trouble, notably 
“scaffolding ” or difficulty in the mechanical filters. No. 9 was 
substituted and these difficulties disappeared. 

In looking over the analyses of limestones given in this report 


‘it will be observed that limestones of as great purity as nos. 8, 9 


and 10 in the foregoing table are not uncommon in New York 
state. There are at present two beet sugar factories in New 
York state, the one at Binghamton and the other at Rome. 


3 The stone need Silt be Precast and hard. ie excess of — - 
et rete as 5% or over, should not be present as it reduces the 

; temperature of the kiln when first charged. Stone containing 

_ an excess of moisture also tends to split in burning. About 1% 
of water is the proper amount. 


ime carbonate ....... Se ee . 98.000 94.306 
fagnesium carbonate ..............- 581.845 


= eqsiefs 4056/8’ «2 0 ee © 


‘Silica, sand, ete. weet enna 
Moisture . Leonie Ri Le eS a 
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- ‘Chlorid of lime. Lime which is to be ‘used for the manufaerane ae 
_ of chlorid of lime must be very clean for on this hangs the possi- — 
: Styility of making a strong and stable chlorid. To satisfy these 5 
requirements the limestone must be sufficiently pure and burned = 
as well as possible. For this reason many manufacturers pur- 
chase the limestone and burn it themselves. The burned lime 
should be free from carbonate of lime, and the limestone should i 
have a minimum amount of sand, clay or similar impurities, 
ae which in burning do not of course turn into lime. Aluminous _ 
ss __ limestone clears with difficulty when dissolved and hence is not 
-~ liked by bleachers and paper manufacturers. ee 
: As the consumers require a-pure white lime the stone must 
contain practically no manganese or iron. These metals are also 
thought by some to injure its stability, but this point is not defi- 
nitely proved. The presence of magnesia is also undesirable as 
the greater deliquescence of the magnesium chlorid renders the 
lime chlorid less stable. | . 
The presence of organic or bituminous substances in the lime- Rte 
stone is entirely harmless as they do little more than impart a BS 
dark color to the stone and pass off in burning.® 2 


aWaguer, Chemische technische Untersnching’ 8-methoden, 1893, p.430, 
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ice in glass an “Glass rich in lime requires : on 
tiehor temperature to melt and because of this is more destruc- 
tive to the pots, but used in proper proportions it promotes the 
fusion, aids in the decomposition of the materials, and improves — 
the quality of the glass. Lime glass can not compete with lead — 
2 glass in brilliancy, but it is harder, not so easily scratched, holds 
_ its polish longer, is more elastic and consequently tougher, will | 
stand higher temperature, resists the action of water and chemi- 
eal agents and is much more cheaply produced. Lime glass also 
on account of the slight difference in specific gravity of the two ie 
substances composing it is less liable to become striated. In 
‘the manufacture of plate glass, which is ground and polished, it 
is found that. glass which is rich in lime is harder to polish than — 
that poor in lime, but it holds its polish better and longer.” It 
- may devitrify from the presence of excess of lime, as when an ex- = 
cess of lead or sand is used. The lime should be as free from _ ae 
impurities as possible, specially oxid of iron. ee 
Below are given two analyses, no. 1 from Blair co. Pa. and no. 2 e 
from Sandusky, O. The former is used for window glass, the lat-_ 
ter for lime flint glass. 


L 2 
1) ged; eV (ree 10024 90S) ele ee .09 05 
Set ete ese wieni dias oe 6s bode Fie eos sss 06 0.0 1.01 1.00 
AOS SGS SE 2 en oie ee Oana ira eee .02 40 
Ferric carbonate ......+....- Sf lceey ins ee eae pLODs Ses ear 
Magnesium carbonate ........2....+.++0-+- 1.48 41.48 
Lime carbonate eRe a ve uct ee bee 00s 00 
Ferric oxid ......... WU eat Ree dans a o-ew ais .12 
~ Moisture 2.22.1... 1. ce see eee ee eee eer ecees 40 


aMineral resources of U. S. 1883-84, p. 968, 


‘white solid, which wis pure Beane a high one of heats 
absorbs both moisture and Se acid from the air with 1 
greatest avidity. SS . otha 
oe Richardson gives “the following requirements for caustic Tim 
: “used for mortar.* ee 
: _ Except when made from coarsely crystalline marble or. from 
. ‘marl or shells it should be in hard lumps. : Nee 2 
It should be white, or nearly so, in color. Lime of a yellow. Age : 
- “or brownish color with veins of siliceous matter is inferior. 2 
It should be free from fused or semi-fused stone which shows _ 
over burning, and from unburnt ash of fuel or clinker. 2 3s & 
It should contain less phan 10% of impurities but often has ‘ Ss 
more. 3 
It should slake rapidly, showing sro it is rich and fresh. — 
Good lime in lumps should weigh, as packed, with about 40¢ of 
a voids, 60 Ib. a cubic foot, 75 Ib. a bushel and from 220 ‘to 
S _.~ 230 Ib. a bbl. of 3 bushels. If ground or in powder it will 
: weigh less when packed loosely, but when well shaken down it — ; 
will weigh as much as 270 Ib. a bbl. A lump of hard lime 1 
foot cube would weigh about 95 Ib. having a density of 1.52. 


> = " 


Slaking . 


“Time combines with water with evolution of heat. and every 
100 parts lime take 32 parts of water. 


SS eee ne > 
aBrickbuilder, 1897, p. 78. ; 


ae lime is 2% to 2.4%. 
Richardson illustrates this point as follows: . 
_ ~*Vol. of H,O s Increase in . volume ae 
1.6. S 
2.0 
2.5 | 
With a poor dolomitic lime it was 
2 . ; . “rs 
No set rule can therefore be laid down. For instance 1 peck 
lump lime with 44¢ of voids, on slaking with its own volume of 
water gave 24 pecks of fine powder of slaked lime. 
-. _.. From 1 peck of closely packed lime, 2.5 volumes of slaked lime 
- __— were obtained. 
Gilmore found large increases, some running 2.46, 2.83, 3.21, 
2.40, but this was caused by his using larger amounts of water 


. than are generally taken in practice. 

| The following table gives the tests made by both Gilmore and 

_ Richardson. j 
aa ; Rockland Rondout New York 
a - Gilmore Richardson 
3 Weight of lime in Ib............ coe 5 5 5 
NGL OLMtUMOuINC, Cicsws ss csederndees 1557 1806 2350 
Vol. of water required to slake........ 2983 3300 2000 
' Increase of weight ing..... She ee 2.24 2.24 1.60 


_ __Increase in volume.........-...+++++ 2.46 2.14” 1.91 


ment of heat to rupture ne mass. 
The larger particles also have a hardened rim. 
Method of slaking. The water may be sprinkled over the lime 
eae or added at once in excess. 

The former is best because a looser mass is obtained, and it 


gives better results with poorer limes, slaking them more 


_ thoroughly. 


_ Too great an excess of water tends to lower the temperature = 
and render the slaking incomplete. This latter causes unslaked : 
- particles to get into mortar, and by. their subsequent slow hy- a 
- dration and expansion they may do much harm. Popping of = 
‘mortar is due to this cause. It is also true that if the water ig? Mg 


added gradually it may allow the mass to cool down. Enough 


: _ water should be added to allow for that escaping as steam. 


With very fat lime 24 volumes of water may be taken. Poor 
magnesian Jimes take less. 


Pure water should be used. That with soluble salts gives rise a 


to efflorescence. Hence sea water can not be used though it has 
been successfully tried for hydraulic cement. 

An excess of water gives granular paste and also makes the 
mortar porous. 


In making mortar the sand is added to lime for economy and 


to prevent shrinkage. Sand should be clean and sharp and should 
be in such quantity that the lime will fill all the interstices. If 
an excess of sand is used the bond is poor. If too little sand is 
used the mortar shrinks and cracks. If too little lime is used 


the paste is made thin. In ordinary sands the spaces from 30 to. 
40% of the total volume and in such 1 vol. paste fills voids of ~ 


24 vols. sand (Brickbuilder p. 101, 1897). In practice 1.25 to 2 


vols. of sand to one of paste is used. This in case of fat lime ~~ 
means 38 to 5 vols. of sand to one measured vol. of lime and 


this gives a plastic mortar which does not crack. 
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Richardson gives following mortar experiments. 


Composition and physical properties of the lime om 


. ee ! 

Loss on ignition, H,O and S...... Ue is heats Sta te ee 
Peli, and silicates... 2c. 2. 6 Pere eee oe es 1.2 
Al,O; and Fe,0; SE RT page i es ae sinters terapee tas aes 
“or 0 See Bekah 2 tn ee Os THe Se clase ve te SOO 
Weight of cubic feet ineluding voids .............. Foe OUI 

i 0 
Act © ae Ne Sf ak a eg AT PPE SO, ane Ms Aa 
Density of aaa Nass Cae Pat at a SEM aR Nore tree te et 
No. of experiment .........+006 acletince hate te So) 1 2 eo 4 5 
Weight 0f CaO Used. <0... ccc ncvcwccccerssccuccscecss 1,000 1,000 1,000 1,000 1,000 
Weight of H,O to slake.........sseceeeeeeeeeeereeenerees 1,000 2,000 2,500 3,000 4,000 
Weight of H,O for paste ....... 21. cse eens cece nsec eeeeees 1,000 500 None None None 
‘Volume of H,O to one of CaO.........eeeeeeeeeee seeees 2 2.5 2.5 3 4 
SUCPETIMES OF PIABUR yom 0 abo. 6 xcca Vien ss eric ciosiesie racers dgenietees 2,000 2,560 2,712 8,120 4,120 
PWCICTE OF PASO wc ccc wee vec nc uence cececscrtesaceeasccces 2,720 3,280 3,392 8,880 4,850 
BENSILY OF PASTS. Pon. .5 cos cacwewsconinevwsescccensevaes 1.36 1.28 1.25 1.24 1.17 
Characteristics Of Paste .......cerceceteeesecsscenenneens Thick Thick Medium Thin Very thin 
Volume of sand, moist.........ssceeescecerseeeseeeseces 2,000 3,000 5,000 7,100 14,360 
Weight of sand........ Re ieaeee Peacradaes sseoratien asicey 3,000 4,500 7,500 10,800 ~ 20,600 
Volume of sand to Lime.......cceesecccccenecnveee cones 2 3 5 7.1 14.4 
Volume of sand tO Paste....cceceereesccerevcrnceegesece 1 1.2 1.8 2.6 38.5 
SOMIMNG-OF INOLTA?. o.isc cc creeveccsactssecccceeseseeedsnee 3,320 4,400 5,840 7,200 13,500 
Weight Of MOrtar...... cecesercceeeeeeeeenenrceeeeeeres 5,740 7,760 10,650 13,960 25,450 
Density Of MOrtar.......cceeececencecsrecececveucenseces 1.73 a) 1.82 1.94 1.88 
Consistency Of MOTtAL ....eseereecnceeccscerersee cecers Thick Medium Medium Sloppy Very sl’py 
SRNLESET sweetie alts crs vielele « dis'a.ciuse.5 vi¢ie ala ewag asians sleefales cle. vise Cracks Dries without shrinking 


Percentage composition 


WATER. oo cece w ccc c cs cccc cece seriesvvccsvees saccssreevers 30.00 29.30 22.50 20.70 15.1 
52.60 67.90 68.10 72.20 82.0 


PORNO ieibalagale cise eS seis cuw veers tvieSccaceshescenesiceenecs 

MEU NET EM Nc larass aus OSe ale aus ir )w.cleia Vin’ e \ple-cisis'cle BiGle @V\s)vloiaa.aieie cic ee S.ce.e 17.40 12.80 9.40 7.10 3.9 
100.00 100.00 100.00 100.00 100.00 

Return of water tO LIME.......- see ee eee eevee eeeeceeees 1.7 2.3 2.4 2.90 3.9 


Cements 


The name cement was formerly applied only to materials which 
were added to lime mortar in order to make it harden under water. 
Subsequently this term was used for all combined material which 
gave a mortar that hardened under water, and so has ex- 
tended to our natural and portland cement. Cement materials - 


6e ments, fiat cements and portland Semen 


B 


nts are es, which cause silica and olay es ni 


i oe silicate of soda or any inorganic material that contains 
: clay and silica in a form permitting its solution in acids. 


+ 


Hydraulic limes 


_ Schoch divides these into three classes: 


~ True hydraulic limes. These contain over 7 0¢ of lime carbon i 


ate | | 3 e 
2 Roman cements, with 50% to 70¢ of lime carbonates eS 

‘ ee 

* Dolomitic cements or magnesian cements a 

1 Hydraulic lime. When the clayey impurities increase in ordi- 


_ known as hydraulic. Sand is an impurity which is not too large | 


* = nary quicklime, it assumes hydraulic properties and the lime is — e 
% my 2 Z 
to prevent its slaking but simply retards this operation. Hy- : 


ooee draulic limes with only 5 to 15¢ of silicates will harden in from 
—-—- § to 20 days, but with a larger amount in from one 1 four days. ; 
Fe No sharp line can be drawn between pure cements and hydraulic 
z limes. 8 
3 


True hydraulic limes generally- have 18 to 25% of clay, free 
silicia and combined silica, iron oxid aod alumina, sometimes: 
magnesia and alkalies. 

The burning of hydraulic lime must be carried on very slowly.. 

The higher the percentage of total silicates, the lower must be 

the temperature of burning for under no circumstances should #3 
the material be allowed to sinter as it does in the case of portland. 
cement. Such overburned pieces slake very slowly. Further-. 


more the burning should only go to the point of driving off the 


wh ek 
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2.588 


629 
837 
624 
536 
124 
065 
523 


Hydraulic owen generally have a yellow color. Their specific — 


gravity is about 2.9 and on ignition they lose about 8¢. ‘They 


harden slowly and by themselves their hardness is small. On 
ao s the other hand if mixed with sand they get a high degree of 


tensile strength. 
2 Roman cement. This is also a natural product and of the 
hydraulic limes has the highest silica percentage. In addition 


the roman cement always has a certain percentage of free quick- | 


lime which among other things distinguishes it from portland 


cement. The following analysis of roman cement will serve as — 


a type (Schoch p. 74) 


nape chee Gi A Teg ie tie ae ee a are ae 25.00 
SPL RR PtA ee rg 9S Sais. colores se bac ob is 8d ce SS 9.00 
Ul oe rats kate ee Cg eg Sale grin acie abi gy Beery Sara 4.39 
DEL) te eee ae ara PaO PLIES Foire <x en's 58.02 
USIMGS a arnt fin eae ecto yl ee Feri w es ees 1.08 
JOU TS SR ee arora chit Paap rea e: a aaa a a .62 


The ultimate composition approaches somewhat that of port- 
land cement. The burning of roman cement must never ex- 
ceed a certain temperature, in order to prevent sintering, but 
while the hydraulic lime naturally slakes in water the roman 
cement must as in the case of portland be ground to the finest of 
flour. Burned and ground roman.cement is ,generally. a light, 
yellow powder with a specific gravity of 2.7. The time of hard- 
ening varies but it is quite rapid. In mixing it with water it 


ee: 
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Thed dolomites have 54.3 of lime carbonate and 45.7 of ee - 
carbonate. Other impurities are frequently present. Dolomites: _ ; 
_ are found in many parts of the world, Germany, Scotland, Russia, 
. ‘Belgium: and America. Such cements must be heated to a tem-_ 
| . perature only sufficient to drive the CO off from the magnesia. — 
‘It should not as a rule exceed 400 ©. If they are burned too hard | 
 quicklime is formed, which will not develop hydraulic properties: 


: except i in those materials containing clay in large amounts. The 
St : quicklime i in this case will form hydraulic compounds by uniting — 
with the silicates and these do not expand noticeably in the > . 
water. Dolomitic cements do not develop much heat on mixing : oe | 
- with water. Their tensile strength alone as well as when mixed 
__ with sand is intermediate between true hydraulic lime and roman 
‘cement. : 
~The Rosendale region of New York is one of the best producers 
; of natural cement in this country. Hydraulic limestone is found 
more or less in many states specially those of the Appalachian 
=i region of the east. Others occur in the west and in the region of _ 
the great lakes. Some idea may be gained of the extent of this % 
industry at the present day by stating that the works for making : : 
- natural hydraulic cements are found in New York, Pennsylvania, | 
Maryland, Virginia, West Virginia, Ohio, Illinois, Kentucky, Min-- 
nesota, Kansas, Utah, New Mexico, Wisconsin and Texas. Ac- 
cording to the U. 8. geological sutvey there were 71 plants in 
operation in 1896, which produced 7,970,450 barrels of natural eS, 
cement worth $4,049,202. Over 50% of this was made in New | 
York. In fact it was in New York state that the first natural 
cement in this country was made, and the United States exceeds : 
all other countries of the world in the quantity of natural cement a 
produced. As mentioned in another portion of this report how- 
ever portland cements are rapidly crowding out the natural hy- 
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magnesian. The Rosendale and the Louisville cements contain 


_ It often happens that the different strata of hydraulic limestone 
in any one quarry are not all equally well suited for making 


“natural cement, so that before entering into any quarrying 


of the different ones should be determined beforehand by experi- 
ment. Their adaptability depends on the amount of silica and 


silicates which they contain and also on the percentage of mag- 
-nesia and also sometimes on the percentage of sulfur and alka- 
lies. In addition the silica should be combined with the alumina, 
and the, rock should also be dense. The two classes of natural 
cement mentioned above, namely the magnesian and the non- 
- Inagnesian differ distinctly in other properties. The magnesia 
cements do not heat on mixing and with water they set and 
strengthen slowly but in the end are as strong as the lime 
cements. They do not resist frost well when first used, and often 
careful preparations have a tendency to expand a year or two 
after use. The lime cements when carefully made have a ten- 
dency when made into mortar to heat on the one hand when too 
e: rich in lime and on the other hand to bloat when too rich in 
silicates or overburned. They acquire ies Ys having 
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— > aRichardson gives analyses of different strata in a Maryland quarry, Brickbuilder, 
~ . 1897, p. 152. 
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ne which contains ‘an Beith of sitter clay. and ares 
‘ ae ‘The natural hydranlic. esos egieg in the United 


eS “3 it can be said in eee that over 90% of the rock used is 


_ method which involves the mixing of all the beds the availability 


15 to 25¢ of magnesia. The amount of the two carbonates in ~ ee 
the two limestones varies from 54 to 75%, while silicates and silica _ 


_ may vary from 20 to 47¢. The rock may also vary in one locality.2 _ ; : : 


weight or density. The apeuite gravity at 78° F. should not be 
- 20 below 2.7, and preferably be 2.8. Some stones have a specific 
gravity of only 2.65, but they are inferior. The best rock is 
ened from those portions of the quarry which are beyond. 
“the range of weathering. Richardson gives the following den- 
sity for the Rosendale rock: ss 


Nearest surface 
Tao hE TOK pcatreanien Renate tet y ne on wa ciel 2.83 


i. 
Dark SOCK... cee eee Seca te Sia 2.849 : a 
Medium : ao 

LAG ED POG caw in bates ceca ila 2.815 Ls a 

: Park voekig.c\ Wcsp home sg ha Ree earn 2.841 a 
s Deepest ‘ 4 
= Light rogk oc. coe inc eee ae 2.827 = 
ee Dark rock. i, Sos vs jaaaeees «we — 2.845 : 
: The Fort Scott, Kan., rock which is nearer the surface has 4 


a density according to Mr Richardson of only 2.73, the Round- — 
top rock, Maryland, is 2.731, the hydraulic limestone of Illinois | e. 
is only 2.667 and does not produce as dense a cement. It is also 
desirable that the various ingredients of the rock should be as _— 
thoroughly mixed in as possible. If the sand is ‘coarse or the 
clay in lumps or the carbonate in pockets by itself the rock is not 
adapted for making cement. Generally mere inspection will sup- 
ply eee ae on this point, and the size of the particles can be i 
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determined by dissolving a weighed fragment in acid and deter- = 
mining the size and quantity of the insoluble particles of sand 
_Yemaining. The residue of the Rosendale found at various 


E _- depths are quoted by Richardson as follows: 
i. Per cent of residue 
Nearest surface 100 mech, 50 mesh, 
E- (TSG en Aaa 2.9 . es 
sz POCK 05 5 oy vcs cos os de ne 0.0 : 4 
b Medium | | 
q Light rock .......... Se a 0.0 
: BERR. Os sc Soh sc oo eke ens OE 
4 Deepest 
bachl rock * 07a gee te ees 0.6 = 0:6 0.4 
a Diartctock a0 u2 2 od Sees teaver 05 023 


On treatment with acids the rock retains its shape but the clay 
is dissolved out and the residue can then be broken dewn with 
xs the fingers. If a coarse rock must be used the burning should be 
| slow in order to give a combination between the lime and silica 
every possible chance to take place. 

3 Chemical composition of natural cements. The amount of car- 
Z bonate in eachhydraulic limestone must not exceed 75% and prefer- 
: ably 70%, and where the quarry contains several strata of different 
degrees of richness it is possible to bring about the proper composi- 
tion by mixing the magnesian stone, probably making the best ce- 
ment known provided they contain enough clay. Yet the Maryland 
rock with .68 and .44% of carbonate and only 4.58 of magnesia, 
while the silica and clay amount to 29.66%, are examples of this 
kind. In any single rock the amount of magnesia should not 
exceed 40% and should preferably be 25%. A stone with more 
than this latter amount has a tendency to expand slowly with 
age specially if it runs low in clay. A western New York 
rock with 374 of carbonate of magnesia and less than 2¢ of silica 
and silicates is an example of this. The Rosendale cements 
contain only about 20% of magnesian carbonate with 30% 
of clay. The amount of silica and silicates present is highly 
important for they influence the hydraulic properties of the 
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Ee able two stones, one fom ey No ¥c aia the ot 
from the Rosendale region show according to Richardson respec- 
~ tively 35¢ and 29¢ of insoluble material, but from the amount of 
alumina and iron present we can see that there is very little 
= ‘clay in the Akron stone, while there is much of it in the Rosen- 
_ -dale stone, the former having only 4.84 of alumina and iron, while Bs 
: Bee the other has 10%. The Rosendale in consequence makes a very 
S superior cement, while the Akron shows the qualities resulting _ 
- from a deficiency in clay but an excess of magnesia. The effect — 
of this deficiency in clay is to form a cement which heats and sets 


too quickly, but an excess of clay can also be injurious as already 
stated. Sulfur when present in the limestone is generally in 
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_ the form of gypsum, namely sulfate of lime or pyrites or iron . 7 
-, gulfid. Both of these substances are seldom present in suff- 
cient amounts to be injurious. They may occasionally become 4 
reduced in burning when combined with iron oxid to produce a 3 
green color. Alkalies such as potash and soda are harmless un- : 
less present in more than 2%; an excess of them makes the rock > : 
fusible and such material has to be rejected. The followi ing alka- a 
lies percentages in different natural rock census is given by 
Richardson. 
Alkalies in hydraulic cements ; 
Mi wakes; KO's. ti. aes elo ee 8724 
Milwaukee. Nas. 2G eae ee as oak Sea ee 1.64 3 
IGE Coit Kg ©. oot ea hatte ees ara heap aha coe a 10 
Fort Sopit, Na sO 5 oxic ot etek sae ee ee en “1, 332eae 
Micron, Stars KO 2.25 oe we oc ee ee ee Re ee == 1.39 
gecron, Star Na, Oo ote sac as oe fe 3 
Alefon, Obelisk, K,0 (2s. 1 2. £60-sea 
AkrompObelisk, NasO-...: aasctcs lc eee 52-4 
Pitaloe; Os sy eee Pee tee, Ss 1. 
Buffalo, Na,O 


WORT er dU AS 41=— 
The formation of one of these alkalies over the other depends : 
on the species of feldspar from which it is derived. 
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Pec cotice unprofitable to work the cement in open quarry. ae x 
natural development therefore has been a resort to mining by a ie 
system of slopes and headings similar in general scheme to 
anthracite coal mining in Pennsylvania. This work is evidently — 
expensive and would be much more so if it were not that the 
rock coming from these light and dark strata is practically all 
of it available for making cement and requires comparatively 
little sorting or separating after it is mined. As the boundaries 
_ of the beds are sharp very little useless rock has to be quarried. 
~ Such things also contribute to reduce the cost. Power-drills are 
- generally employed in the Rosendale mines with high explosives 
to displace the rock. Some of the mines have a great deal of 
_ water which requires to be pumped regularly to keep the head- ae: 
ings dry. According to Mr Lewis a somewhat similar system of 
mining is resorted to in Cumberland, Md. In Pennsylvania (the 
- Lehigh district) the work is all done in open quarry on large de- 
posits of suitable rock, requiring little stripping or sorting. 
® 3 The kilns used on natural cement are all of the lime-kiln type. 
That is, the shaft is generally cylindrical, drawn into a hopper at 
the bottom and open at the top. The rock without any prelimi- 
nary preparation, is charged at the top in alternate layers with 
coal and the clinker is drawn at the bottom. The operation is 
continuous and as the temperature of calcination is compara- 
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aMuch of the information relating to: this subject has been taken from Mineral 
industry, vy. 7. 
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as carefully sorted to exclude the overburnt and the unde = 
Pe burnt clinker and there is usually a mixing of material from 
- different beds of rock to produce a product having the qualities | a 
desired in the finished cement. The hard burnt clinker being 
excluded, the calcined rock is soft and easily reduced to powder. 
- The lumps are first broken up in cast iron crushers, and are then 
- ground to powder in millstones. These answer the purpose very 
satisfactorily and economically for natural cement and are gen- 
erally preferred to more modern mills. It is a recent practice | a 
to pass the material over a separator after it has been cracked so # is 
as to take out the material which has been already powdered a 
_ and thus relieve the work on the mills. 5 . 
In the natural cement trade there are several standards of 
weight a barrel, as follows:. Rosendale, 300 lb. net; Pennsyl- ng 
vania, 280 lb. net in barrels, 300 Ib. net in sacks; western stand- — a 
ard, 265 1b. net. Soe 
In regard to quality of the cement there are very considerable __ 
variations in the new materials and it is rather difficult to adopt 
any criterion. Cements of the Rosendale district will ordinarily 
show a tensile strength of 70 Ib. at one day neat, and 95% 
mes! of the raw material will pass the no. 50 sieve. This a very fair ~s 
ae standard of quality for natural cements. In the Lehigh valley — 

district of Pennsylvania the manufacturers are making a grade 

|. of natural cement which they style “improved” cement, and 

which is made from a mixture of natural cement with a percent- 

age of the product of portland cement kilns. This cement 
shows higher tensile strength than the rock cement and com- oa 
mands a rather better price. 3 
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Sorping Ell the y way Peete a light cream color to a es ¥ 
dar drab Seton, which is a \ characteristic ue ane cements of ee x, 


there is also a considerable variation in the epctine Be = of eps 
the cements, though generally it is about two sixths. It depends — 
chiefly on the percentage of iron in the material, the greater the 

amount of iron the higher the specific gravity. z. 
> = Vast. quantities of natural cement are used in the middle west-* . 
. ern states from the gulf to the lakes and from Ohio to the  — 
is Rocky mountains. This demand is supplied chiefly from brands : 


_- made near Milwaukee, Wis. Louisville, Ky. and Utica, Ill. while 

—_ Jesser amounts come from Fort Scott, Kan. and Mankato, Minn. 
_ All these are cements but their character and composition vary - 
- _ considerably. Richardson gives a number of tests of these. 
a __ Large quantities of cement are made along the Lehigh river - 
near Coplay and other places. This cement is in some respects 


very similar to that of the Potomac valley, it is quite free from 
magnesia, sets very quickly and is as a rule what is known as : 
fiery. While it gives great initial strength it is quite inferior to 
the Potomac cement. The rock from which it is now made has a _ 
much more important application for the manufacture of portland 
2 cement, Richardson makes the following classifications of natural 
cement based on the examination of those made in various por- 
tions of the United States.” 

1 Lime cement with only 2% or 3¢ of magnesia, 18 to 15% of iron 
-and aluminum oxid and 20% of combined silica. 

9 Lime cements with as little magnesia but with less silicates 
than class 1, and consequently less satisfactory and more fiery. 

3 Magnesia cements with a maximum of not more than 15% 
z of magnesia, the same amount of iron and aluminum oxid and 
- 15 to 20¢ of combined silica, and in addition considerable un- 
combined silicates as they are not thoroughly burned. 


a@ Brickbuilder, Jan. 1898, p. 14. 


ee 5 Magnesia cement efficient in alumina and - iron oxids a 
as as in combined silica. 


‘ only a medium per cent of magnesia and little neon ee 
cates. : 3 
- Cements of the first class set and acquire strength papiaee and 
increase in this direction for a long period but the final result is a 
5 /a more brittle mortar than is obtained with the magnesia brands. 3 
‘This class includes the lime cements of the Potomac veleeS i 
- According to Richardson the second class has not as variable a _ 
relation of silicates to lime, and consequently the cements are ore : 
ve ' to be fiery and not as satisfactory. They are shown to improve ~ 
: ae - by the addition of portland cement, after which they can be 
used quite successfully. This class includes those of the Lehigh _ 
. valley. The third class is represented by the best Rosendale ~ 
brands, which set and acquire strength slowly, but which econ- 
2s tinue to develop it for a long time and eventually are very strong 
and tough. The fourth class includes cements like those of 
western New York which have been, while containing an unusual 
amount of magnesia, burned so hard that little of the silicates 
remain undecomposed and uncombined with the lime and mag- 
nesia, and in consequence are apt to stand a long time after use, it 
unless carefully hydrated. The fifth class is one in which the 
cement is essentially a lightly burned, highly magnesian material _ 
in the preparation of which the heat has not been sufficiently 
high or prolonged to bring the greater portion of the silica in — 
* composition with the lime or magnesia, in.this respect being in 
contrast to the preceding class. The hydraulic principle and 
strength are therefore largely due to the magnesia and car- 
bonates rather than to the silicates and aluminates. Examples 
of this are those cements made at La Salle, Ill. The last class 
fortunately is a cement in which there is rather less mag- - 


= “The American natural tements are made from | argillaceous 
limestone of Silurian or Devonian age. In New York, Pennsyl- 
yania, Maryland, Virginia, Georgia, Kentucky, Indiana and Wis- 
- consin the natural rock cements all come from the same horizon, F 
most of the limestones used for making natural cements bens” : 
5 highly magnesian. The ERE analyses illustrate +he com- 


Pate U. an one a cement bed for analysis’ ‘and test Ae 


greatest care has to be used. 
Lewis considers that the purest and the most homogencous 
deposit, and the one presenting the largest acceptable working 
bed is that of the Lehigh valley. This is now being used to 6 
E make portland cements. The following analyses give a com- 
position of natural rock cements. Pir 
Ta Lewis gives following analyses of rock cements: ae 


. Locality SiO, Al,0,; Fe,03 cad MgO Authority eid 
Lawrenceville .....sseccessreces 29.00 10.40 82.35 19.92 A. W. Dow, Wash. D, CG. We Neon tp vs 
. Norton’s Rosendale.........s++. 24.30 7.22 5.06 83.70 20.94 Booth, Garr’t, Blair yee 
Old Newark Rosendale........- 24.42 8.16 3.96 36.30 16.93 us 
: LLAWIENCE ...ccrsecvew- secsrcese 22.77 10.43 34.54 21.85 S. B. Newberry ha) r. 
ees Utica, N.Y... ccccevesssesssevenes 35.43 9.92 33.67 20.98 Gillmore : 
Cumberland’... cscsseeccccecrces 28.30 10.12 4.42 49.60 3.76 A. W. Dow 
MAPWAUKECE......ccsccseutsveces 25.16 6.33 1.71 36.08 18.38 Mfrs. anal. 
Lehigh V. Pa... .ccecccocseccevse 26.50 9.40 2.00 53.50 2.40 Pa. G..S. 
Louisville, Ky...icsccsseveeeese 21.10 Fieah 30.16 7.00 
Cumberland..... Winwinibisii/elelais evi ei 36.60 14.58 5.12 37.50 2.73 A.W. Dow 
RS Te are iwiele 8 a(aisiaininia aheie.e e16 25.70 12,28 4.22 52.69 1.44 ae 
Round top......+ MNS, sb 30.02 13.55 3.00 44.58 2.76 «“ 
TF rae OER AC IOCUC CLE sens 28.36 9.85 3.07 45.04 2.82 ci) 
Potomac ....,...665 sane eaohaoe 26.65 12.38 2.14 88.20 12.56 “« 
Vassy (FL.)..cevcecees aivieisisioeaiels 22.60 8.90 5.30 52.69 1.15 E, Candlot 
WONG Heo cbcccccccssenscasse sees 23.40 12.90 3.30 47.70 1.05 si 
Argenteuil (FY.) .ssseeseeseeeeee ‘99.55 8.35 - 4,10 47.50 8.85 “ 
“Tsckerkasofft (RuSS.)..-.+e+se08 24.29 6.53 5.80 42.10 10.15 ae 
Sheppey (Eng.)..... Sachicdedten acta stole sg ‘ 4560 wivicv cence 50.30 2.85 Redgrave 


Harwich (Eng.)..svessvsseveres sevvvves 47.00 sevcvuer 48.00 4.00 ef 


Am. outs. — 


in bbi> 42 
Sets oe te eae ae See eh eera a 15 3 500 000° 
“Louisville Ky tnd Tuditna’ 2 See $s a oe oe 
_ Pa. dist. Lehigh valley ...... sa ii INS. 6 0 000 ase 
: Ere SRN SEY Bie bet MRR ema: 4 550 000 ‘6.58 
» Minois Re ee neg ee ay pote ae er ae 2 550 000 6.57 — 
~ Milwaukee CEG Ses RN ea ews 1 475 000 5.68 
es Maryland and West Virginia....... Sree P ht oes 275 000 3.28 © 
~ Schoharie and rene ist se bere 1078200 000). 22. aoe 
Piaisaniae Shee Se eee SG ca ee 140 000 © 1.68 ; 
EPmMned aban 1. fizG tars Sot ea gine pees 2 85 000 1.02 — 
Bee lee See Sts. oe eee ee 3 85 000» 42” 
PiPentae oy Romig ananassae 3 20 000 = 224 
Be CE CO TOUR fy ith toe waeiet Se aga re aetna tle if 15-000 18 
PEERS at ess vole See Lee ee YBa .18 


NATURAL ROCK CEMENT INDUSTRY 

The first cement in this country was made from water lime-— 
rock in 1823, its nature being discovered by accident. It was 
found while the D. & H. canal was being put threugh Ulster 
co. and it was notice that the lime which was burned from cer- 
tain strata near Rosendale hardened under water instead of slak- 
ing. Similar discoveries followed rapidly at other localities, and 
as a result water limerock was found in western and central 
New York, in the Lehigh valley of Pennsylvania, in the James, 
Potomac, and Ohio river valleys, the result being that natural, 
rock cements were made at all these localities at a companies 
early date. 

In 1897 the total production of natural rock cement was 7,781,- 
377 barrels. This was unequaled by any other country, the near- 
est approach to it being France with 6,000,000 to 7,000,000 bbl. a 
year of both hydraulic limes and hydraulic cements. 

The United States is probably in the lead, due to excellence 
and abundance of raw materials. Greatest production was in 
1892. Since then both product and price have decreased. One 
reason for this is the increase in the portland cement industry. 


I I vas discovered. by A ue Aspin ‘of Leedie ‘ ; 
ay » who desired to make an artificial cement that would Pi 


: bt enough to supply the home markets, for the growth of the f 
portland cement industry has been greatest abroad up to the last 
three or four years. 

In England portland cement is made chiefly in the Thames and 
‘Medway districts where white and gray chalks and river mud 
are used. In Germany the portland cement industry is developed | 
_ chiefly in the northern portion of the empire, the region about 
- Stettin and the Rhine valley being important centers of produc- 
tion. In these localities the materials used are chiefly chalks 
and marls which are mixed with clay. In southern Germany and 
Austria as well as Switzerland hard limes are used, in northern 
France marls, chalks and clays are the materials employed. 

3 - The enormous development of the portland cement industry 
in the United States as well as the amount of material used both 
native and foreign may be judged from the following table which : is 
gives the production of portland cement in the United States 
from 1891 to 1897 inclusive and also the imports for these years. 

These imports include shipments from Germany, Belgium, 

France, England and Denmark. 
1891 1893 1895 1896 1898 
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bbl. bbl. bbl. bbl. bbl. 
- United States... 454813 590652 990324. 1543 023 3 692 284 
Imports ....... 2.988 313 2674149 2997 395 2 989 597 2 013 818 
Motal....... 3443126 3264801 3987 719 4 532 620 5 706 102 
Exports ......... 14276 88682 85486 36732 


This shows that the total consumption has increased between 
30 and 40¢ and that this increase has been supplied mostly by 
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“ary. It will be noticed that in 1883 the United States also began — 
to export some portland cement. With the increasing use 


General remarks on portland cement. The American cements have — " 
largely replaced foreign ones throughout the United States. This 


is specially true of English and Belgium cements, which are gener- 


ally considered inferior to the best German brands. There is nd 
difficulty whatever at present in selling a good American port-. 


land cement in St Louis and Chicago at a higher price than any © 
_ well known English cement, nevertheless the fact remains that 
' there is among contractors a considerable prejudice in favor of | 


certain brands of German cements, and that the latter still com- © 
mand a higher price than the American. This prejudice is un- 
founded and is therefore certain to depart in time, but it still 
exists. American cements can be made at a price which will 


_ allow them to be sold cheaper than the best imported German, 


and where the two come together in competition on large con- 
tracts the work is generally made to the American manufactur- 
ers on the basis of price. This was clearly shown on the letting 
of a large government contract at Pittsburg last winter. The 


‘offers were as follows: 


LeeleiDI COMET... ok ose 5 Rene eee an $2.50 a bbl. 
5 German cements, average price..... Srey $2.60 “ 
4 American cements pk Bem ag fe $2.28 “ 


The price of portland cement is steadily coming down and the 
fall is being hastened greatly by the successful competition of 
American against foreign manufacturers. There can be no doubt 
that within a very few years practically all the portland cement 
consumed in this country will be of domestic manufacture. The 
prices of some however will hardly be the same as they are 
now. When the demand is completely supplied by American 
manufacturers we shall have works in this country producing 
2000 bbl. a day more than in Germany and the game result 
will be reached here as in Germany, namely the complete re- 


placement of the common natural cement rock cements by arti- 
ficial portland.¢ 


a8. B. Newberry, Brickbuilder, 1897, p. 108. 


portland cement as well as the increasing number of purposes for 
which it can be used it is easily understood that an enormous — 
5. i future awaits this industry. In this connection the following — 
a -) remarks of Prof. 8. B. Newberry may be quoted: fe: 


ration in ‘the United States at the present aay together with i 
‘ir oe of establishment are: _ Bes 
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Brand Locality | 


Coplay cem. co..... 5 OF Se A Saylors, Commercial........ Coplay; Pas cc cin icg pane hee te "1ST ao al ae 
ia J.K. Shinn and bro . ee DWAIN DIU oweios aaah Wampum Parc ..s5 0. sacns ed eon 
oh a Millen and sons...........0.2005 Millens su. soue0-@5.c8 ee ate South Bend, fades Scan he MARE 


EERE tae sence Millen ....-ss++seeee-+seeee+ Wayland, N. ¥ jy 1892" 
Lat aah See nveuh sa DRY DE Pa... “1884 
.sseees Jordan, N- Y.. ak A891) 1 
ee Warners, N. foe YP igeess i 
TY eo oe one Cee si Coplayy/Pay., (i.ces<s ci cauaeet ETERS Wes 
hE ER anaes Whitaker, N. J......c0458 Jove IOON, DIE az Tee a 
5 ee itech Yankton, 8, Divs. cses-) daplsnn ye 800. arn 
Pe an ee ieeaned BOLLeLOmtAIEG) Outs assy seitee 1892) eae 
al etecet ts Rec oary Bu SSandisk'y, Oey Oke es Gaerer 1803 eee 
Diam. port. cem. C0......... ..- DiamiGni SS, ces depres ye Middle Branch, O.,......4--. + 1893, 0°97 ye eee ; 
Bonneville cem. CO.........0005 Stet teres tartecceerae as Slegfrieds Br, Pas....seeye0s. 9, 1804 ee 
~~ Vulcanite cem. CO.......1eeesres NulCanite . 0.0 ccsccsceeses sees Vulcanite,N.J..... Sisie*ajsiate oes 1895 a 
Glens Falls cem. ¢o...... Pe oe Be COR CLA cat spices thoes is Glens Falls, N.. ¥s3 v1. asiesons as 1895 
Bronson port. CEM. CO......000s BYONSOD...0.6+.02 secesseoece Bronson, Mich.....,.sssees008 1897 
“White Cliffs port. cem co...... IGTUON s calemay esis anekace eSeene White Cliff, Ark...........405 1897 
Be In addition to these there are several smaller ones. According 


fo Mr Lewis the total capacity of the American works is about 
5 _ 8,000,000 barrels, of which 7 0¢ comes from the Lehigh valley 
; region of western Pennsylvania and eastern New Jersey. 
a Composition of portland cements. The essential elements of port- 
ae Jand cement are calcium, silica and aluminum. The first is gen- 
erally supplied by limestones or marl, the two latter by clay. In 
burning these three elements unite to form a silicate of a complex 
nature, and it is essential that they be combined in proper propor- 
‘tion in order to give the best results. 
In rare instances it is possible to find a natural limestone 


_ which contains the three essential elements in the proper propor- 
. a Mineral industry, 1897, p. 94. 


© Rebuilt. 


oi ie SL rsoae 
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it oth have their advantages as well as their disadvant 


position is therefore expressed by the following formula: 
eG (83CaOSIO.) +¥ (CaO Al, Os) 

- From this the proportion calculated, 1. e€. x 
Lime by weight —=2.8S8i0, 1.1 Al ASH | 3) 
2 Fe 203 combines with lime at a high heat and acts like the B 
alumina in promoting the combination of the silica and calcium. : i 
For practical purposes the presence of ferric oxid in clay is not 7 ey 


to be considered. en 


3 Alkalies, judging from the behavior of soda, are of no vale “> 
_ in promoting the combination of calcium and silica and probably 
play no part in the formation of cement. 
4 Magnesia possesses strong hydraulic properties when ignited 
alone but has none when heated with silica, alumina and clay, 
and probably plays no part in the formation of cement. It will 
not replace lime in mixtures the composition of which should . 
be calculated on the basis of lime only without regard to the 
magnesia present. 

Using the formula previously given they made up and tested 
cements as shown below.? 


git * ‘ca ae , Tens. str. 4sq- 
ne : , in. section 
‘2 R. Ca to i 
Si An On Op asrour also. Pat. test Hot test Tda. 28da. 
ye 

Silicate 95.8 het ‘ Set hard, sound aa off glass 
" sae 4.a4 2-87 (2.79 25.21 2.00 Real es : Noaaee hee : 454 173 
. Silicate 91.6) ze = Set hard, soun ound, off glass. 

Albmtnate : ' 5 2.57 71.90 24.10 4.00 C ae glass ‘ hard PRPS EEN 227 

cate 5. £ “ eee et hard, soun 
: Aluminate 14. a 4.39 70.55 22.45 7.00 off glass | Sound,onglass, 180 205 

cate 74.8) Set quick, sound 
{ Aluminate 25.25 15 68.81 19.69 12.00 offgiass ° Sound, on glass 105 Ba 


a Cement and engineering news, 1898. 4:5, 
b Cement and eng. news, 1897, 3, no. 6, p. 85. 


Calcium silicates oS 
: Pat. test Hot test 


: SiO, 
1.85 65.11 «84.89 Sethard, hard 7da.hard6 wk. Sound, on glass ped 
2.33 70.00 30.00 Set soft, fairly hard 7 da, hard 6 wk. ee 
O2 2.80 73.68 26.32 Set soft, fairly hard 7 da. hard 6 wk, he oe 


> 3.27 76.56 23.44 Cracked soft, 1 da. hard 6 wk. ef 


Le Aaa 


? ai that the variation from this ratio should aE be within nar- oe 
row limits. Cements rich in lime set more slowly, Aye harden | ae 
_ better than those poor in lime. Cements rich in silica generally : 6 
set slower that those rich in alumina but the former harden very — 
_ energetically in the beginning and are better for use ie salt'.«< 


es 


water. ; . pars 
According to Dr Michaelis- (Schoch, Mértel- Erato’ P85) he 
is celebrated German portland cement manufactured at Stettin ee 
in Germany has a silica percentage of nearly 25¢ with 5.7 ob Ve 
alumina and 2.5 of ferric oxid. 

A material like the chalk of Theil is for instance Sanirone 
suited for the manufacture of portland cement to be used in 
marine work, its composition is: 


i 


silica 24 
alumina 2.80 1 Tae : 
———~ ferric oxid .90 Bette Ta 
lime 70 cs 
Schoch expresses the opposite opinion from Newberry and con- % 
siders that alkalies act.as a flux, and they can be replaced by 
calcined soda. He also states that they are of great benefit in : 
~ connection with the hardening process of cement, as they con- 
vert the silica into a soluble condition so that it combines with 
the lime when wet. 
An addition of 44 to 2% of fluorspar is very beneficial for bring- 
ing about an easy clinkering of the materials. Nearly all cements 
contain some magnesia and sulfur, which come originally either 
from the clay or from the fuel used. Redgraves’s Calcareous 
cements states that all mixtures containing 774% of carbonate of 
lime will when sufficiently calcined give portland cement of fair 


. or ‘New York state. | 4 aS 


as it is softer and finer erained and consequently needs little 
“ grinding. It always has a large percentage ne moisture which | 


- cement mixtures: 
1 Mixture made at Folkestone from gray chalk and gault clay. 


‘the ee and seven usinp marl, and’of these PACE four are in at 


_ Marl is cheaper to use for the manufacture of portland comenes 


“must be expelled. . 
Redgrave gives the following analyses of English porta 


¥ 


2 Forest of Dean limestone and clay. 
3 Mixture from Barrow lias quarties. 


All dried at 100° C. but 2 and 3 have perhaps also lost 


* 
ert ay a ee 


{9 


some H,O. iS 
1 2 3. 

BORIC eco as apts e Late Cate Meee weet eee 2.50 5.57. 9758 
RRA yh"? veg ate a ey ae ane en 11.88 < 9,61 tiee 
BROerIC OXI’. 1) eax Sas oem eee , DOTS 2242 ane 
Ted 0 a «ia! Rate eee 5.238 38.45 4.80 
rem Wp YC bess). 8, oc eae ot eens mae trae 43 
mGlaleinm: carbonates, ,.o.5. 08s vaew eaee 74.18 75.89 74.09 
MMsiptiesium carbonates sc. seine Oia knee 1(629°* 1.5052 2861 
Calcium sulfate ..... in: econ eee en .18 .16 21s 
SGHSE AU. I. 5). . ce hae Lie Gy See .90 . 88 me 
Podaee Mind i. . cat Rea Pie: OL) 8k Te soo 
WLABET “ITs Bach, © i:a'sc Recenter a ee eae 1.82 61 43.) 


aMineral resources of U. S, 20th rep’t U. S. geol. sury. pt 6. a 


ach ence et eer ans 810) Aaa 
. te eae ees e MEY aa 
Pee Pane % 1.727 f silicates 


Pietmhietie oleh atere a! em 8 ane 
SPA Stn) ie. At A bee tn. wl, 6 USiplp iyo Ow ee Ae oe ie,'e ih, wi esis 


8 PCs em Sale wee a wee) eaten be 6 sels) \e.e, wre a) © 


Clay used for the manufacture of portland cement should not 
contain an excess of sand nor iron. Clays low in iron are usually » 
of a. gray or blue color and light yellow on weathering. The clay 

s] a ald be fairly siliceous, and the. more amorphous silica present 
; the better. Michaelis (Hydraulische Mortel u, Portland-Cemente, . 
~~ p.-99) gives the following aypicak es 


nek 2 4 5 @ ve 
Sera 60.06 59.25 60.00 62.48 68.45 64.72 : 
PAlaminay.cnoit-- 217.79, 23,12 25.92 20.00- 11. 642, 24007 5 
Ferric oxid Sei 08-8258 8.99. . 7.838. 14. 80 eae 
eeiimiens.::.,.-.. 299 Ce dS”? 6 280°. 9 Theale 
ieee BOR MGC BO = te60 71016" eee 1s ree 
Mer Potash ..<....... Oar inBiae 2149. 14d, Wag nee 
Bee Soda........ Fa eee AO) on TE BT Se I, aaa 
Calcium sulfate .. 00s, pee to a0 OO tak ane ieee 
Pebrovines of OaxONy......% 040.52 756 +, 4 Mark Brandenburg 
2 Vorpommern ............ See tes aes: 5 Medway 
3. Oberharz:..... Shee Aes ee ee LS ore 6 


Cements high in alumina have a tendency to expand and to 
blow or to check. Magnesia is also supposed to cause expansion pe 
after a lapse of a considerable interval, while sulfates are looked 
on as causes of disintegration of portland cement when exposed 
to sea water. Cements low in lime and without an excess of 
alumina but high in silica are simply of low strength as under 
burned cements. If the alumina goes above 8¢ ‘it is considered 


Oi awe 


ts. which have been plaeed on American “markets 


+ 


ES the sian few years. Rented : 


Nz. r MgO ~. Sf. Sins pies ae ine Goce 
“aa 86 bee Sit omen * 
; 2.79 1Px 
: 1.81 1:94~ 
. 1.45 11 
ut 1.68 1.50 
2.48 1.36 
2.84 1.53 
1:16 2.71 
2.73 1.51 . 
1.85 1.39% 
1.32 1.32 


Specific gravity of portland cement. This is ascertained by deter. 
~ mining the volume of an oil which does not act on cement, such — ‘a 
as dry oil of turpentine, displaced by a known weight of cement. 
For rapid work in the determination of the specific gravity of stad 
cement a form of volumenometer has’ been devised (Min. Ind. 
1896, 5 p. 81) which is considered to be free of most of the de- 
fects found in those generally used. It consists of a small flask 
with a short slender graduated neck; the lowest graduation 
mark on the neck is 14 c. c. and the capacity of the flask is known 
and equals 64 ¢. c. The instrument is used by running into it 
ane a 50 ¢. c. oil of turpentine from a pipette which has been accur- 
ately calibrated against the flask. As the oil of turpentine is "e 
introduced by the pipette the neck of the apparatus is kept dry | 
and the known weight of cement, viz 50 gm can be readily 
added through a small funnel without blocking the tube. The 
shortness of the neck conduces to the easy introduction of the 
cement. The plan of first placing the known weight of cement 
in the flask and then running in 50 ec. ec. of oil appears at first 


z 


_ evaporation, is brought to the same temperature by immersion 
_ in the same vessel of water as that used for the stock bottle of 


____ the displacement of 50 gm falls between 14 and 20 c. c. This 
___ renders the graduation of the stem ample, but it is obvious that 
with any material differing largely from the specific gravity of 
three, more or less than 50 gm can be baker so as to bring the 
displacement within its range. 

Good well burned cement as it comes from the mill has a 


this and may even reach 3.20. The specific gravity falls rapidly 
¥ when the cement is aerated. 


Structure and color 


Even when ground to the finest degree portland cement shows 
sharp grains. Toa great extent the color of the product is pro- 
3 duced by a combination of the shades of the individual grains. 

Naturally portland cement should be white but this becomes 
_ covered up by the colors of the iron and manganese compounds 
| formed during the burning. 

Furthermore when fluor spar is used as a flux it develops @ 
dirty grayish brown color in the clinker. Sometimes the color 
3 of the cement is changed artificially. 


i] 


Tests 


In addition to the tensile strength test of portland cement the 
hammer test is sometimes tried. A machine has been devised 
known as the Béhme hammer machine, which consists of a 
hinged hammer operated by means of a spur wheel. This spur 
wheel is turned by means of a crank, and the wheel acting on 


om See 


sight Beerenitle ti to fe pra cedenbea aut put the compilers sir 
z displacement of the air entangled in the cement is less easily ex 
3 - accomplished than when the cement is showered down through an 
ce = the liquid. The temperature of the oil of ‘turpentine must be : e 
known but need not be fixed at any standard point, and after ve 
the operation the volumenometer, which is stoppered to prevent 2 


turpentine. All hydraulic cements have specific gravity such that eS 


“specific gravity of less than 3.15. It is generally higher than — 


11¢ different cements attain i in tie process of saath a 
e onds: with the rapidity with pase ae ae set. For 


ot aby after a month th two witty one- eee sets slowly, while on 


ee but sets much slower. 


Of course there will be: a varia- 
- tion in this respect depending on the brand of the cement, and 
i those which are considered the most desirable are those that con-— 
tinue to harden after a long period. According to Mr Richard- * oe 
--son,? American portland “cements seem to gain most of their 
ee strength in a few days, while the German brands will be inferior E 
in strength at the end of 28 days but will continue to increase 

& for nearly a year afterward and finally attain an equal strength. or 
Even within the narrow limits of composition allowable for good 
portland cements there is still a chance for variations which will — 
_ produce marked differences in character. Some of these varia- 
tions have been noticed. The set of cement is much influenced 
by the amount of lime specially when the cement is under burned, 
or by a large amount of alumina. As a rule the more lime a 
cement contains the harder it is to bring about the proper com- 
bination in burning and the higher the temperature and the 
longer the heat that is required. When properly made cements 
_ with a high percentage of lime set more slowly but are stronger 
and better for ordinary uses. 
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Composition of American portland cement 


The American portland cements are made from a variety of 


materials which resemble each other chemically rather than geo- 


ho Se eee 
aBrickbuilder, July, 1898, p.147. 
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eto Brand SiO, 
Sie White Label AIBEN........0c262:-eseees 20.48 

PepeEE DY CKOPNOM tec .c. cussececicseesoeseee> 20.64 
é GRIER aio duit 2's, 0.0ia9 vaia's'sle’s + 22.08 
PELEPOTILOOL. xi sities = 01d gale aie vices oie .  @1.14 
DEASGTOOTLEr. 6 ise sccet ovens Sroce dvekere 6 820200 
Brook, Shoobridge co........+.+.- ~ 22.20 
Francis....... etpisorelan tele Reign ee santana’ Geele 


ion Or ter genias deen es cinats Nlo. sie Ais 28:87. 
MONI ET a fo ae tin dda ctgerense eyes sesee 22-00 
Boulogne, ECR iets otivtsecnrciee Ae. 90 
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Clay sss... 52.50 17.35 
pmarl....ss.. 19.70 8.66 1.34 
clay ........ 54.60* 18.20 5.40 
1 ye ae ore 
50.70 19.18 8.87 
eMSG ees. 00:50 18.55 ~_ 6.01 
Wise Chalk’. .....0.05. 1.43 577 


Al,O, Fe,0, CaO MgO 
8.76’ 2.66 61.46 2.92 
8.29 2.67 60.56 3.43 
Gipsy 9269" 60.890 8.42 
6.71 2.85 62.30 38.14 
7.86 2.48 63.68 2.62 
6.45 8.41 60.92 3.53 
TAT ae8s 1B a e614) 2:88 
7.95 4.95 61.90 1.64 
6.16% P20 be 88> 1.91 
O74) Seiden 68.1 SO 
10.33 64.67 94 
Al,O, Fe,0, CaO Mgo 
7.28 3.88 64.30 1.76 
7.15 8.69 68.06 2.88 
6.84 3.36 63.72 1.82 
6.95 4.01 68.24 1.44 
7.47 2.40 61.99 1.42 
7.35 4.77 61.46 1.85 
8.48 5.08 61.44 1,34 
6.91 2:27 64.49 1.04 
8.50 38.10 62.80 .45 
7.00 2.50 64.62 1.04 
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Below are given European cements: 


aHeath b Redgrave ce Stanger and Blount 


eee 


tenes 


2.80). 


2.68 
-38 


In most of the European cements the lime runs from 60 to 65% 
while in the American ones it seldom exceeds 63%. In the French 
and Belgium cements the sulfuric acid is low in order that they 
may comply with the engineer’s specifications. The portland 
cements made in the eastern United States generally show more 
magnesia than the western ones. The maximum percentage of 
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e Michaelis 


She Bis concerning the effect of i RooRCaea in Psi + 
Wes ei a 
- ee aborate eae of R. Dyckerhoft abroad have not . 
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a. 


oe. any addition eae up ta 2¢ to regulate setting thes 


vb > 
t oak is the general practice in the United States now to put ine 7 
‘ay calcium sulfate to produce slow set. . ee: 
_ Tables showing the increase in strength which restlts from an 43 st 
Piactense in time occupied in setting. is : 7 
\ Pounds to a square inch rete 
"4 yee 
Results reported by Dyckerhoff prior to 1880.4 ee 
i ; Ry : ie 
Neat-cement Briquette Briq. 1 cement, 3 sand — 2 
: Setting bok. Sa c 
No.| Onesort of cement ¥ 
, tne? fags cia mena oe icon | 2 [2 | 4 ' 
f d. d. wk | wk yr d d. wk | wk Eye pe w, 
OR Ananied. wy ussssers ee oe 207 | 823 | 405! sis! 620! 7oo| 115] 163| 238| 302] 360 
2 Same w. 5% gypsum ..| se 30'| 315 | 456| 572] 623| 650 | 142] 212.| 339} 353] 390 
3 fh 1% & ++}.10° 0° 375 508 568 695 | 780 | 159 | 238 311 368 384 
4 «a 2% ss aay 1kO%y 423 | 543 688 | 718 805 180 | 263 305 375 | 410 
5 | Nogyp. but ‘keptin store 
for some mos, .......| 10° 30’ | 318 | 450 | 550 | 592) GIS | 168 | 218 | 318 | 360 431 
1 


. Results reported by John Grant in 1880.® 


" Mixture Rd Bias, > /60:des meade in 
ae tt brig. } ‘average of Boe ee .. 107 159 188 267 
ney 1-1 “ w..H,SO, added to water; aver- ; 

wh Mates age of 6 2s ole ey Oa te 


aPro. Inst. civ. eng. 62:92 
bIbid, p, 89, 90, 
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rh 99h a= B05 = 


| 
: | V0 997 = 320 
Tg PES TRE 1 1.59302" 3815 B08 
2.0 182 290 40 
; | 2.5 184 295 3 
{ B. 0° 115-935. ae 


sree eer eres 


7 993 959 +263 «+185 196 


1 cement to 8 sand briq... | - 
ene. F 28.7 303 7-317 37T — 367 20 


Lewis considers these results remarkable as regards strength — = 
_ and not explained. , 

‘Candlot shows in a series of experiments that the slow set is 
; due to the fact that “the sulfate in conjunction with free lime 
2 ‘present in the cement prevents hydration and reaction of the 
aluminate of lime. As it is this salt which determines the set, 
the cement accordingly becomes slow setting. The necessity of 
_ free lime being present is shown by the fact of its slow set dis- 
appearing as the lime becomes hydrated by exposure.” 

No advantage in stretigth due to the addition of sulfates 
is ened 4 in long time — 


Burning portland cement 


The furnace practice is quite varied at the present time in 
America. The style of the kiln first used for portland cement in 


- @Mitth, a; Ans, zur Priifung y. Baumaterialien, 7 Hft, 1994, p. 39. 
6Ciment et Chaux. Hydrauliques, Paris 1891, p. 254, 


ae cae up to the door at the base of the Gs The doo 
in. the side of the kiln are then sealed up, the fire sta. 
at the bottom and allowed to burn its way through the clinker 


to the top. The doors are then opened and the clinkers di -— 
= charged through them and from the bottom. The kiln is then 
a recharged for another burning. The operation is then repeated, 
+ the kiln being recharged about once in a week or 10 days. This 
kiln is rather expensive in fuel and produces an output averaging ~ 
= only three to six tons of cement a day in a month’s run. A 
~ good deal of sorting and picking of the clinker is.required to — 
~ exclude the underburnt and vitrified material... Until 1889 these — 
were the only kilns used in this country. At this date however : 
the Atlas cement co. of New York began to experiment at Coplay, 
Pa, with revolving continuous kilns, employing crude petroleum — 
‘for fuel. The oil was blown in by jets at one end and the pro- = 
ducts of combustion passed into a stack at the upper end of an — 
inclined revolving cylinder. This kiln has been patented in Eng- | 
land by Mr Frederick Ransome who also secured an American a 
et patent for it. Since 1889 it has been successfully developed and 
used by the Atlas co. and other manufacturers in America. 
- ‘Though this type of kiln has been unsuccessful in England, in 
this country there are about 40 of them in operation, both on 
the hard raw material of the Lehigh valley and on the soft, wet. 
marls of Ohio and Michigan. The revolving continuous kiln 
therefore is to all intents and purposes an American device since 
its only successful development has been in this country. Origi- 
nally employed with producer-gas it was subsequently modified — 
So as to use jets of crude petroleum, while latterly experiments a 
have been made with a view to utilizing pulverized coal as fuel, © 
_and several plants are working kilns employing this fuel. 
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i. dow ward by ie Pakalivtion of Rie Parnes towards the arepladee z 
1e lower end, the burnt clinker finally falling out of an Spon, : 
at the lower end of the cylinder. Certain improvements in : 
e way of pele cylinders for regenerating the heat in hot | (3 


; thira eAiides so that when discharged from this it will be ready 
for immediate grinding in the mill.¢ = 3 
At Yanktown, S: D. the Johnson type of iin is used. This is 
‘ quite similar to the dome kilns but has long horizontal flues” s : 

between the kilns and a central chimney. In this flue and on SS 

top of it the wet slurry is deposited and is dried by the products 

2 rz of combustion. The kiln is then recharged by taking up the 

5 _ dried slurry from the bottom of the flue and placing it with 
layers of coke in the kiln. st 

The Dietzch type of kiln is also used especially in Ohio. This 

_ _ kiln is the most successful of the German kilns at the present 


_ __ time, being specially economical in fuel and producing a much ae 
4 larger output than any form of noncontinuous kiln. ee 
In 1893 the Coplay cement co. built a kiln of the’Schoefer or 
Aalborg type which is quite similar in its conception to the 
~ Dietzch kiln, but instead of an offset in the shaft it is narrowed 


in the center above the stoke-holes so as to produce a high tem- 
perature in a narrow zone. This kiln is also economical in fuel 
but like the Dietzch kiln is rather expensive in manual labor. 
The Coplay co. built eight more of these in 1893, and the year 
following the Glens Falls cement works, of Glens Falls, N. Y. 
built six of them. In 1896 the White cliffs portland cement co. 
of Arkansas built a plant also with Schoefer kilns. Fig. 6 shows 
a section of the Aalborg kilns. 

In 1897 designs were under consideration for a continuous kiln 
of the French type, approaching in general scheme and outline 


aMost of. this description of the process of burning is taken from Lewis’s article in 
Mineral industry, p. 7, already referred to. 


i acter of these materials. 
The kilns, plant, etc. of the leading manufactories are as s fol 


lows: | Ke, 3 
Sat re Approximate et 
pak et 
barrels 
Manufactory Kilns aday 
Coplay cement co.......... Schoefer continuous... 9 55 — : 
Coplay cement co......... .. Ordinary intermittent... 23 380 — 


American cement co. Egypt .. Ordinary intermittent... 56 30 — 
American cement co. Jordan .. Ordinary intermittent.. 6 30 — 


Atlas cement co....... .... Revolving continuous.. 20 150 | 
Alpha cement co. sc... c.. 365 Revolving continuous.. 8 150 | 
AIONTILG -COse Sica ncts an Revolving continuous.. 3 150 — 
= Bengusky COs. : 2. sea wee ees Revelving continuous.. 4 120 — 
S -- Bronson.co 2... ibn peanete >. Revolving eontinuous.. 3 120° 
ee FAP: COS. cs. So. ca eee EES Ordinary intermittent... 18 130 
pe 4 Glens Falla co... 0.0. cee Schoefer continuous... 8 60 
oe White ‘cliffs; Ark: * 27 oo. os Schoefer continuous... 8 60 
: Buckeye cement co.......... Ordinary intermittent... .. 30 
Buckeye cement co........ _.. Dietzsch. continuous... .. 50 
Diamond cement co......3.. a Dietzsch continuous... .. ‘ 
eeaikcton, S;< Dea. eee Johnson intermittent... 6 4 
Bonneville cement co........ Revolving continuous.. 8 150 — 


A new plant near Egypt, Pa. and another near Sandusky, 
O. are both installing revolving continuous kilns. 2 

The character of the kilns being understood the preparation’ 2 
of raw materials can now be more readily discussed. This is 4 
described by Mr Lewis as follows: “To accurately proportion 


a Rebuilding. “\e) 


4 ae in cost of preparing raw materials which can not te - 


pecreded in Bberessinl snauninctate It is Hue necessary to” ’ 


2 oth Siealing with so many different grades of raw material there és 
-is here an opportunity for the exercise of intelligent adaptation — : : 
of plant to conditions. At the same cost very different results 
may be obtained from different apparatus. Indeed in this whole — 
mais of ages Taw materials peonnical skill ands an ample 


# Pada ciation of plant. It may be frankly admitted that in ‘this — 
_ respect representative American manufacturers are not yetona ~ 
par with similar French and German works. In laboratory ; 
facilities and in executive staff European works are superior. 
The chemist occupies there an assured and responsible position | 
3 which he has not yet been accorded here. In the general 
Z Z excellence of plant per se, however, American works are now 
quite on a par class for class with those of continental Europe. 
The simplest method of preparing raw materials in American 
practice is that in use for the hard, dry raw materials of the 
Lehigh valley, which are burned in revolving kilns. It consists 
in reducing a suitable mixture of rock to a fine powder. This = 
powder is fed continuously into the upper end of the kiln and is a 
carried forward and downward towards the fire by the revolution 
of the inclined cylinder, emerging as clinker from the lower end. 
There is no preparation of raw materials anywhere in the world ae 
so simple and inexpensive. The revolving kiln first became a ig 
commercial success with this class of material in eastern Penn- 
sylvania, and undoubtedly it is with these argillaceous lime- 
stones that it can be employed most advantageously. 


ies been used. In the first the limestone is calcined and fen 


A mixture is then aia of eae with the slaked oe sia 


ry with ae limestone. In both shetliods the resulting 
mixtures are then made into bricks and dried for burning. ~~ Rs: . 
In preparing the wet marls and clays of New York for burning . 
in shaft kilns the approved practice is to first dry and grind the - 
3g, clay. and to then add it in proper proportion to the wet marl. sa 
= The mixture is then perfected in pug or edge runner mills and- : 
the slurry i is balled and dried for calcination. eae 
Various methods of balling slurry are employed. Sometimes 
it is spread on a floor and cut-up in blocks. Brick-making ma- 
chines discharging a continuous stream of slurry which can be ~~ 
cut to size by wires or knives are employed in both New York 
and Pennsylvania. The German dry brick-press requiring only 
a small quantity of water in the mixture is in use in one plant. 
With marl and clay, or chalk and clay, it is unnecessary to make 
bricks; the material separates into lumps by shrinkage and dry- 
ing and can then be broken easily to suitable size. This is the. es 
practice abroad with kilns of the Johnson type and in drying” > 
 marls and clays for shaft kilns in New York state. 2 
For the preliminary drying of clay a revolying dryer of some oa 
form or other is found most satisfactory, while for drying brick — “a 
or balled slurry tunnel dryers are better. Narrow brick tunnels - 
are used and the bricks are stacked on shelving fitted to light = 
cars which are run into the tunnels. Drying is effected either byte 
heat from steam coils set in the bottom of the tunnels or by a 
current of heated air passing through them. This system of 
balling and drying slurry is taken from German practice and i iso 


~ materials hare are wet marls and clays aa it has peba toque 
practicable to introduce these materials in a humid or semi- 
- humid condition and burn good clinker. At the works at San-- 
S sakicy the material is introduced in a semi-humid condition while — 
eat: ‘Bronson the slurry is introduced into the upper part ¢ of We 
dn by a pump. ; 
: With respect to crushing et grinding machinery for hard raw 
materials and for-clinker American practice is excellent. 
_ Crushers of the Blake or Gates type are used for the first re-_ 
duction, and crackers for the coffee-mill type, ‘millstones and im- 
proved mills for the fine grinding. The Griffin mill is an Ameri- 
E ae ‘ean invention which has found much favor both here and abroad. 
_lis fine grinding is causing it to be favored for raw materials also 
to the neglect of millstones. In the Alpha works of New Jersey, 
the Glens Falls works in New York and in a new plant of the 
American cement co. at Egypt the Griffin mills are used on raw 
materials to the advantage of the product. The German ball-mill, 
in which grinding is effected by the impact and abrasion of steel 
~ balls rolling freely in a revolving cylinder, has also found favor 
; : in recent plants. The material enters by a hollow shaft and passes 
E 
3 
3 


‘out as it is sufficiently reduced to go through screens surround- 
ing the cylinders. The pall-mill has been employed on clinker for 
4 first reduction only in conjunction with Danish tube mills to do 
2 _ the finer grinding. In it the grinding is done by the impact of 
7 == - flint pes and with a moderate feed very fine grinding can be 


ang 
L) 


have © 


2 any Bice and as a general average is superior to foreign-mades 
cements. The following table gives some comparative fgares: oe 


in this respect: = Se tS : 
ahs 0% passing sieves 
ae : no. 50 * no. 100 no. 200 
i Rare Fray See Bt Sa 100°: 5 96:4 > 
RGjan hoes oo Sok Sk So ev. 99 < 94.9 Scene 
PAI pen Seer eas Se eS a 90 ae 
Mpls. 52. ES Se eel oO 94-8 ee 
- = Vuleanite:..¢ os. 05.4 Tages Bes tet 99:0 ~ 9582-2. 
‘Sandusky .......:. So SAS Se 
Brooks, Shoobridge & Co ee ee ees ee 98.8:-.88. 825 ee 
ORME le <a Re Oe 99.7 92.4 68.4 
rokerholl, cs. eeu ee ee soe ee 
ROIGODE Sen ee Soe wets te ova 100 99.6: ae 
‘Germania. i... oe SS So eee ce. 2 
GondOle Sr cna Ac ca see Be ee 99.6 88.5...... 


Criteria of quality 

The only standards in testing cements which command any 
general recognition in America are the recommendations of a a 
committee of the American society of civil engineers. The re- | 
ports of these committees are found in no. 276 and 315 of the . 
society’s transactions. The work of this committee has estab- — 
lished practice on the following points: 1) the form‘and section 
of test briquettes; 2) a standard quality of sand; 8) standard ~ 
sieves for sand; 4) standard sieves for determining fineness of 
cements; 5) the rate of speed in applying stress in testing (400 


ee e~ A5y's : 7% 
2s , ‘ 
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=. ib. a minute) ; 6) normal pat tests for constancy of volume; 7) the 
— _ proportioning of test mortars (cement, water and sand) by weight. 
By fixing standards in these important respects the committee 
has rendered a very great service to this field of investigation. _ 
‘The only tool suggested by this committee for manipulating ~ 
mortars was the trowel. At first very great differences in results 
* were obtained by different operators manipulating mortars in 


this way. In recent years however, as good laboratories and 
skilied operators have become more numerous, there has been a : 
great improvement in this respect and fairly comparable results 
aa are obtained. It is an open question whether a change to the “2s si 
; foreign practice of employing mechanical hammers would now 
afford any improvement. A new committee of the society is at a 
present considering methods with a view to revising the old re- ages 
port and extending its scope. ee 
In specifications, test requirements are usually fixed as follows: 
For natural cements: fineness, normal pat tests, tensile — 
strength one day neat, tensile strength seven days neat, tensile 
strength seven days, one to two standard sand. : es 
For portland cements: fineness, setting-time, normal pat . 
tests, tensile strength at seven days, one to three standard sand. 
A weight to a unit of volume is not used, the specific gravity 
determination being substituted for it to great advantage. There 
is a very frequent use of the boiling test in some form or other. 
Many of the specifications for this test are very badly considered 
and illogical. As Dr Michaelis originated this test it may not be 
amiss to state what the boiling test is as Michaelismakes it, to wit: 
A thin pan of neat cement three inches in diameter, one half inch 
thick at the center and drawn to a thin edge at the circumference, 
5 is prepared on a piece of moist filter paper set on a glass plate. 
J After setting the cake is removed from the filter paper and placed 
under cover in a damp atmosphere to protect it from surface 
drying for 24 hours, at the end of which time the cake is put in a 
covered bath of cold water. This bath is then heated to the boil- 
ing point and is maintained boiling for three hours. The pat is 
then taken out and its condition recorded. 
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~ regard are fully set forth above in dealing with sulfate of lime. 


free from sulfate of lime are important for certain uses, it ap- 


ae specifications (see German and Swiss Normen). For tide-water 


practice. When used for such purposes, a distinction in test re- 
quirements is desirable. European standards for strength are as 
follows: German Normen slow setting cement, 227 Ib. one to 
three at 2 8 days; German Normen quick setting cement, less 
than Shave: the setting time is to be considered with the strength. 
Swiss Normen slow setting cement, 227 Ib. one to three at 28 
days; Swiss Normen quick setting cement, 199 lb. one to three 
at 28 days; French quick setting cement, 285 lb. neat at seven 
days; French quick setting cement, 285 Ib. neat at seven days; 
French quick setting cement, 114 Ib. one to three at seven days; 
French quick setting cement, 498 Ib. neat at 28 days; French 
quick setting cement, 213 Ib. one to three at 28 days. 

In America there are no standard test requirements for 
strength of cements and nothing approaching a standard specifi- 
cation. The whole matter is in an extremely unsatisfactory con- 


=! With respect to tensile tests of cement ' ‘the requirements of 
= specifications have been thrown into much-confusion by the dif- : 
‘ference in strength at short periods between cements treated — 
with sulfate of lime and untreated cements. The facts in this 


: The value of additions of sulfate resides entirely in regulating 
: setting time to make cements more suitable for the uses to which — 
they are to be put. The increase in strength incident to the treat- — 
ment is without ultimate advantage. Since quick setting cements — 


pears necessary to distinguish between the two. in specifications. a 
‘This is done abroad both in the German and Swiss standard — 


work, for work in wet bottoms, for concrete deposited in water, - 
for grout, for work in freezing weather and for rapid construction — 
of concrete masonry, quick setting cements are indicated by good ~ 
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: “dition both as regards the Aa ataeture and perthelie of cement, 
and some definite agreement on these points is very desirable. 


ee a 


Hydraulic cements are employed in America to some extent for 

all the purposes for which these products have been used in Eu- ; 
_ rope but the relative development for different uses has been dis- 
% tinctly different here from that abroad. For sidewalk pavements 


portland cement concrete has probably been employed in America — 


to a greater relative extent than anywhere else in the world and 
with very satisfactory results. On the other hand the use of con- 
crete for monolithic construction in masonry, arch bridges, tun- 
nels and sewers has been much less exploited here than abroad. 
The best work in massive concrete construction is probably that 
which has been done in New York harbor, where large monoliths 


blocks are not made in situ but are prepared in large timber 
forms and allowed several weeks’ or months’ hardening in the 


air before being placed in dock and bulkhead walls. Blocks of 


this kind made by the New York department of docks weigh as 
much as 65 to 70 tons and have proved a very satisfactory type 
of construction. 

“The work which has been done on the Wallabout channel in 


Brooklyn is also a notable and successful use of monolithic con- 


crete masonry for this purpose. In this work the concrete was 
deposited in situ but as the water was excluded by coffer dams 
the concrete had some months’ hardening in the air before being 
subjected to the action of the salt water. 

Some few bridges have been built in concrete arches, the most 
considerable work in this line having been done in what is known 
as a Melan arch construction, in which steel beams are bedded in 
massive concrete. 

A use of hydraulic cement which promises a ee develop- 
ment and probably a unique development here is in floor arches 
in fire-proof construction. A great deal of work of this kind has 
been done in the larger cities within the last few years, and some 


~ have been made by the New York department of docks. These : 


— and 3000° F. When the cement is made into mortar it of course © 
XS takes up water which it will lose again at a red heat and in thus | ; 
losing the water of hydration it will also lose considerable - ~ 
strength. The results of the fire tests however show very clearly 


that while there is a loss of strength in this way the cement does — , . 
not disintegrate or lose body. On the contrary the effect pro- 


duced is to render the concrete which is in immediate contact- 


_ with the fire light and porous and this constitutes a non-con-  _ 


| _ ductor to the body of the concrete beyond it. In a variety of 
different constructions the concrete has very successfully stood : 
fire test in this way, and indeed results have been so satisfactory 
vand construction of this kind can be effected at such moderate 
cost that there seems to be no doubt that there will be a great 


development of the use of hydraulic cement for basil type of 
construction. 


DESCRIPTION OF THE LIMESTONE OCCURRENCES BY COUNTIES 
The general distribution of the limestones can be seen from 


any good geological map of the state. In the following pages 
those counties are mentioned in which the limestone formations — 


become of importance. It is of course not possible to giveade- 


_ tailed description or analysis of every quarry but still it is hoped 
that enough is given to enable those seeking certain kinds of © 
limestone to find them more quickly. 


a mile ‘and a | half at Thompson’s lake, and after narrowing : — 


eas again becomes three miles wide in the long slopes northwest of a 
- Berne. The formation in this county is a light bluish gray, 


4g _ tough, massive limestone, quite pure but containing lenses of 


chert. The chert is chiefly abundant in the lower beds of the for- 


mation. At times it disappears altogether but this is not usual, 


+ ae 
Maes ail. 


One of the best ledges of Onondaga limestone is in the cliffs near es 


Oniskethau creek at Clarksville. 


| Helderberg limestone. This reaches a large aS rclopment in an ‘ ay 
_bany county and is divisible into several well marked members. 


The foremost of these is the Becraft, also known as the Scutella 


limestone. This rock is of light color, often crystalline and full _ 
of fossils. Its average thickness in Albany co. is about 15 


feet, and its composition may be inferred from an analysis given ~ 
of the same bed occurring at Rondout, Ulster co. and Hudson, 
Columbia co. One exposure of it is in the creek bed south of 
Callanans Corners. Underlying the Becraft limestone is a series” 


of different beds of very impure, highly fossiliferous, shaly lime- 


stone gray and grayish brown in color and probably too impure for 
any use except building or road making. Their thickness averages 
100 feet. Underlying these however comes the Pentamerus 
limestone which is an important member of the Helderberg for- 
mation. Its escarpment is marked by lines of prominent cliffs. 
It is usually cracked, and its color is that of a red, bluish gray 
limestone which is of a lighter color on the weather surface. 
The beds are often cut by vertical joints and there may be occa- 
sional layers of shale. The Pentamerus limestone in Albany 


tthe suite. One of the roar exposures of tt th 
. Underlying the Pentamerus bed i is a 


ee are Afted of a shaly nature. Their thickness ant 
eastern face of Helderberg mountain according to ‘Darton 
= about 380 feet. They are also exposed | at the Indian Ladder ue 


tay the Tentaculite are the waterlime beds, also ee aru 
_ Indian Ladder and in the floor of the quarry at South Bethlehem, — 
: and at both localities they are about four feet thiek and represent — 
-s ‘impure magnesian limestones.* = ; 

The following analyses made for this report will indicate ee 
character of limestones of the Helderberg series in Callanan’s © 
quarry at South Bethlehem: 
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Columbia county 
" Beoraft limestone. The limestones in the eastern part. of ae 3 
county, are of little importance on account of their impure nature, — 
1 t on Becraft mountain east of Hudson the stone has been Bes 
> tensively quarried for a number of years to supply the furnaces” 
at Troy with fiux. The quarries are all owned by F. W. Jones. 
The limestone is a coarsely crystalline, fossiliferous rock, of 
moderately pure and quite uniform character. The stone has to 
be hauled 600 to 1000 feet to the railroad siding, thus permitting 
Bg! shipment. z 
he following analyses, no. 1 by T. Egleston and no. 2 a the 
. Z Erin: of the Burden iron works at Troy illustrate the character 


of the stone: ; 1 2 
As A ee he ere iy er 
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a close to West Chazy, Chazy and Coopersville. “ee 
os Chazy limestone. This limestone is well exposed at the village oa 
ae of Chazy as well as in other portions of Chazy township, specially 
~ just north of Plattsburg, and on Bluffpoint two miles south of 

the latter place, whence it extends south into Peru where the 7 s 


_. lower portion of the formation is well shown. The agerenas “4 
S _ thickness of the oe limestone at Chazy village is 740 feet, 

- while at Valcour it is said to be 890 feet.. The rock is quarried at _ 
-a number of points either for obtaining marble, rough building 
stone or stone for lime. 


7 
Black river limestone. The rocks of this group occur as massive ~ 


dark colored beds, but are well exposed at numerous points in 
Chazy overlying the Chazy limestone, but outside of the village : 
and in Chazy township it is not very well exposed. According 
to Cushing it has a thickness of 30 to 50 feet and is a brittle | 
_ black limestone with a conchoidal fracture. % 
Trenton limestone. This is also well exposed in Chazy town- — 
ship and in addition in Plattsburg township. Cushing states 
that in the bed of the river just east of the Chazy village 150 feet 
are exposed lying on the Black river limestone, while on Crab " 
Bt _ island about 200 feet of it can be seen. The lower portion of the 
f Trenton limestone generally exhibits beds of a slaty character 
and is probably of insufficient purity for any chemical use except 
that of making common lime and for fertilizing purposes. Also 
in northeastern Plattsburg township, and extending into south- — 
eastern Beekmantown, the rocks according 


to Cushing form a 
series of black slaty limestones which are excellently exposed 


on Cumberland head.¢ ; 
- Vie SIGH ; 

a ets Geology of Clinton county, An, rep’t N. Y. state geol, p, 518. 4 
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Dutchess, county 
_ The limestones in the eastern part of the county are a continu. 
ation of those found in Westchester co. and follow the line fe 
of the Harlem River R. R. while those found in the central and 2 
~ western portions of the county are a continuation of the Orange > 
co. Cambrian limestone belts. The former are metamorphosed 
limestones and partake of the nature of marble, being highly 
ws crystalline, while the latter are not. 


The eastern belt. While there are outcrops of the limestone at _ 
a number of points in the valley followed by the Harlem rail- 
_ road, only two large openings have been made, These are at 
~ Dover Plains and South Dover. 
_ At Dover Plains G. aud J. H. Ketcham have operated a quarry 
along the highroad one half mile southeast of the town. The 
rock is a soft, fine grained dolomite of gray or white color. The 
opening is about 200 feet long, 20 to 30 feet wide and 10 feet 
deep. No analysis was made of the stone but several samples 
were examined to determine their ee ele matter, which ran 
from 24 to 32. 

The South Dover marble co. has a large quarry on the hill two 
and one half miles northeast of the station. The rock is a fine 
- grained white dolomite and has hitherto been used only for struc- 

tural purposes. It has to be hauled to the railway. 
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ae the whiter phases to the scutheaat ni Fe east. 
It has been used for lime but on the whole is too siliceous BO 
- that the resulting lime would be lean. : 

_ Large quarries have been opened in this belt of Calciferous as. my 
a Site Wickens nature makes it a splendid material for roads. Anka 
analysis of this stone from Clinton point two miles above New 
‘Hamburg gave: 
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Erie county 


The only limestone formations represented in this county are 
the hydraulic or water limestones, the Onondaga and the 
Corniferous. According to Bishop:4 


The northern edge of the Corniferous limestone together 
with the Onondaga limestone and the upper part of the 
hydraulic limestone form a well marked escarpment, which — 
runs in a general southwest direction from the Genesee 


aGeology of Erie county, 15th an. rep’t N. Y. state geol. p. 305. 


ent where it forms a layer of variable thickness i in the face of — 
e cliff. Sometimes it forms a terrace from a few feet to 200 — 
yards in width which runs parallel to the escarpment. This is 
Rit. specially well marked between the Williamsville and Buffalo — 
city line. The Onondaga limestone in Erie county forms a thin ~ 


-erous limestone. It varies in color from blue gray to a light 
» gray, and alse varies in thickness, reaching its maximum of 35 _ 


bed is really a series of lenticular masses occurring at the same 
horizon. The Corniferous limestone in Erie county forms some- 
what of an escarpment as already mentioned. The rock outcrops 


also near the same place. Again this limestone is found in Gage 
_ ereek at Kieffer’s quarry near the transit road geo a mile west 
_ of Lancaster. 

Hydraulic limestone. This extends through Williamsville, Clar- 
ence and Akron. Along the whole line of its outcrop it has been 


purposes. The section at the works of the Buffalo cement co, 
gives the following relations of the three limestones: 


Flint and limestone, Corniferous, 3 to 9 ft 

Onondaga lime 5 ft 8 in. 

Loose friable limestone 6 in. 

Gypsum crystal 6 in. 

Hydraulic limestone, porous, known as bull head, 7 ft 

Cement rock used for burning, 3 ft 8 in. 

Impure hydraulic lime at bottom 

The bull head stratum furnishes the great part of the water 
lime used for building purposes. 

Onondaga limestone: One or two of the lenticular masses already 
mentioned occur near Williamsville in the quarry of Fogelsonger 
& Young. It is highly fossiliferous and quite pure as shown by 


draulic limestone is Aobetits visible at the base of the estes ae 


- band between the hydraulic limestone and the overlying Cornif- _ . 


feet in Fogelsonger’s quarry at Williamsville. It is the same - 
thickness two miles further on but then begins to thin outrapidly. 
The formation in Erie county instead of being of one continuous 


are not as a rule very extensive but good ones occur a few miles , . 
- below Mill grove near a dam across Endicott creek, and again in =~ 
the bed of the same stream for three miles below Wilhelm, and 


quarried at numerous places but generally only for building : 
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| - Some of the rock is used for smelting BUrpancs and the waste 
to is. burned for lime. 3 . 
= Corniferous limestone. The chief use for this is also for paula . 
ing operations. The largest quarry in Erie co. is that of the — 
Buffalo cement works but there are numerous other smaller ones. 


The limestone while making a good building material on account 
of its hardness is very cherty in places, and therefore for any 
chemical or similar work would probably have to be handpicked. 
The limestone is usually thick bedded. . 


Essex county : 


: Three distinct areas of Chazy and Trenton limestones occur in 
» ; this cgunty, The first forms Willsboro point and extends south- 
ward as far as Whallonsburg. A second area begins at West- 
port and extends southward about six miles. A third area forms _ 
Crown point and extends southward to the town of that name. 

A fourth is on Larrabee’s point. : 

The Black river limestone member of the Trenton is usually 
heavy bedded, very tough and compact. The rock has been quar- 
ried on Crown point. ; : 

On Crown point the Trenton proper is 150 feet thick, but is 
usually thin bedded, showing alternations of limestone and shale 
layers. 

The Trenton has been used at several places for making lime 
but no definite statement can be made concerning the purity of 


a Geology of Hrie county, 15th an. rep’t N, Y. state geol. 
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Greene county — 


West: of Catskill the Becraft limestone has been extensively _ 
Amerie’ by George Holdredge. EES 
ane rock shows sae usual coarse pranieg tossiliferous char- = 


: Rest: 
_ The stone is quite homogeneous and a sample analyzed by the 
_ writer and representing the average of the quarry gare: 
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The quarries lie about one mile from the river and the West _ = 
Shore R. R. ‘e get 
Herkimer county 


Calciferous sandrock occurs in the county around Little- 
falls and is well exposed in several quarries in the town. It is 
generally a light bluish gray, fine grained, massive bedded _ 
sandy limestone whose weathered surfaces are generally dirty. 
buff. : 


oa 
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: passes SGaeaph inetonne of Jordanville Catena Gedarill 
and Cedar Lake. They have been quarried at several places, , 
Columbia among them, for lime burning, but their distance from 
the railroad is a serious objection. “ 

The Tentaculite limestone is utilized at Columbia south of | 
Litilefalls for the manufacture of lime and ‘has the following — 


~ composition: : ay 
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Trenton limestone. This group of limestones is of some import- 
ance in Herkimer co., but only the Birdseye and Trenton mem- 
bers are present. 

Around Littlefalls the Trenton is not over four feet thick ac- 
cording to Darton, but at Ingham Mills the rock is well ex: 

posed in the lime quarry, where nearly 15 feet of good stone can 
“ be seen. The quarry is on the property of Sherman Butler: The 
better stone is bluish, fine grained and massive, but in the upper 

part of the quarry it passes into the Utica slate. 
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The following analyses represent its composition, no. 1 being 
‘the lower massive rock and no. 2, the average of the -quarty face: 


. 1 2 
UST de ere eee gh ie 6.70 “8.46 

“Tes o ECL apa a Can eee hee. 
Merve ord o.oo. o. ete 21 84 

perine CADDONALG ..... cs sas ae ce. 89.15 84.60 


Magnesium carbonate ........... té 3.42 ‘ 


99.09 100.03 


From Ingham Mills the Trenton limestone passes northwest- 
ward past Salisbury and Norway to the edge of the county where 
it forms a belt whose width extends from Poland to Grant. A 
spur also extends from Poland southeast to Middleville, and it 
has been quarried at Newport. 


. Lewis county 
The Trenton limestone extends across the county in a north- 
westerly direction and follows the line of the Rome, Watertown 
& Ogdensburg R. R. It has been quarried at several localities 
among them Leyden, Lowville and Collinsville. 
The limestone is well exposed along the road from Port Leyden 


_to Leyden, one and one half miles south of the former locality on 


the land of Peter Snyder. The rock here is a fine grained, brittle 
light gray stone, full of calcite eyes. An analysis of it made by 
D. H. Newland gave: 


CEE Spo he CRS eae 6.50 
ENG FOU ATR Wg sks RE RI ice aR ae Se A Peete 1.67 
Sere Mate 5. Cotdadaa cs a iaiuiae'nk 4:0'5)0 <4 0 3 76 
MMB CAP ONALC cory: trai ste os ash teed | 88.44 
MRSTCSUUIE CATDONALC 62026 is aide cone ves 2.68 

100.05 


This same stone outcrops for some distance along the railroad 
track south of this point. 


=i ae 
= 


r bably pirates a aS ed than the SEES in ‘Sny e 


— 


= quarry. It is of greater purity however as. shown by: TBS follo : 
ng analysis: 


se SRiliga=. <..u2. cs rare Peete ey 1.44 
SAINI NSS: 38. c pu cielo ee 
Seeca ‘ 0.83 
pia a ek ee | ~ 
imerearbonate:. eens Ser 
1 Cea iss. 7 eeecrere ara ee ee Ae Eee 1.04 


et 


100.67 


‘The Trenton limestone has been quarried for lime burning at ; 
g Collinsville three miles north of Port Leyden. The rock here as 
_ exposed in Roberts lime quarry is a coarse grained, ‘gray stone, — 3 
in thin layers 2 to 8 inches thick and often containing irregular — 
hee . _ partings of bituminous shale. They predominate at times so as é 

Ba to give the rock a shaly character and such portions are discard- 

ed. The stone makes a white lime as might be expected from its _ =4 
low silica and iron percentage. — 


7 


< The composition of the stone as analyzed by Mr Newland is as 
= ** follows: 


= BILIGH ic Sh eee eae’ aia SONS Rea esta 3.09 _ 
ae AIPM Inge. Oe Sis haere. ae 1.15 
= te Ferric oxid ....:... oaieg soe ~ 90 Se 49 ES 
- Lime carbonate +3... 120%. +e osm an ee ee ees 25 
2 Magnesium carbonate ............. Fees eGo a 
; | 100.47 = 


At Lowville the Trenton limestone is exposed in J. Water’s 
quarry, one and one half miles north of the town and along the 
Rome, Watertown & Ogdensburg R. R. 

The upper layers are a black limestone with calcite spots, while — 
the lower ones are a light gray, finely crystalline stone, anditis 
these latter ones which are chiefly used. . 


PND as thd aa 


Ae Wire 


Pe Pee hwnd eh) ee eels Na nM oN ern nan Og 


ns ais ar 
‘ 


Aine eee ee 
+ ASSIS) aw 51S ie SNe ie a es : 
: rae TES 00 lh ne as aan aR ~- © OL aT. oe 

_ Magnesium carbonate .......... ee 


100.71 
Monroe county © melo 
The Niagara limestone extends across the county as a belt 


_ several miles wide, its northern edge passing through the towns 
of Penfield, Brighton, Ogden, Gates and Sweden. The upper ee 
_ Inagnesian member generally forms the outcrops and the _ 


weathered surface of the rock has a peculiar granules and spongy 
appearance. 
The upper member, or Guelph limestone, is a grayish brown, 


finely crystalline limestone containing numerous small cavities. © 


The rock is very low in silica and has a large amount of magnesia, 
making it well adapted for refractory linings in furnaces. 

The lower beds of Niagara limestone are hard, compact and 
generally highly siliceous in Monroe county. : 

The Niagara shale underlies the Niagara limestone and the 
transitional beds between the two sometimes furnish a natural 
cement rock. Beds of this nature outcrop at Shelby falls in the 
town of Barre. | 

The Guelph limestone is well exposed in the quarry of the 
Rochester lime co. at Brighton two miles east of Rochester. The 
rock is used for lime and gives a lumpy product of yellowish 
color. The following analysis sets forth well its magnesian char- 
acter and its comparative freedom from silica: 


SU, ane ee cee eee Sede ans 1.12 
PME RUIN oe icicre ptet a fie eer’ os <5 8 84 27 
Werric oxid ....:.s+ isis: ee ere a 
oer area rer SR ie genio ene 29.38 
Magnesia......... See EE eR 22.10 
(Sie afoual 6 RkOp-€K ee eaeeeenececer tren Oe ay ccin 6s 47.39 

100.65 
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See US ceed aia dat oe . 
_ Ferric pect es ROT 
Carbon CHORE Sx ce en ee re 


“Ignition... Sth aghast 
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Snider ss Se 2.687 


“101. 000 


The last analysis is of a sample from the Ch ee quarry. 
‘Rochester, collected by G van sie 


- 


ibs Muerurereramer rats Se Af ee a .29 tag 
Mileina == sie See : 
Moric oxiduy S290 cays tale ee ee 46 4 
(oss on ienition Ale lo. 2. ee eee OF. 
Lime carbonate -:5 2. eGaw : noe 


Magnesia carbonate Seah eee 43.30 


100.56 


This shows the rock to be an almost pure dolomite. 4) 

The Clinton limestone also occurs in Monroe co. and is tog 
be seen outcropping at the middle falls at the gorge at the Gene 
see river at Rochester, 


No analyses of it are available but it is not a very important 5 
formation. 


Montgomery county 


The Helderberg limestone belt does not come within the limited 
of the county but both the Trenton and Calciferous are present. 
Good exposures of the Calciferous occur near the N. Y. GC. &- 


H. R. R. R. at Amsterdam and St Johnsville, Canajoharie and 
Tribeshill. 


q 
3 
4 


PT eS SA NOP CN 


eee north of Amsterdam, 
At D. C. Hewitt’s quarry one mile north of Amsterdam ta 


‘Trenton rock has been used for lime. In the upper quarry the Z 
_stone is coarse grained and the layers in upper portions, of the 


e 


e Rex € quarry are quite impure and shaly. 
The rock in this upper quarry burns to a brown lime. In ee 
_ lower quarry which is just below Hewitt’s limekiln the stone is : 
much purer and more massive than that of the upper quarry. 
The lower layers are harder, are light gray and are said to make 
-a whiter lime. Under this comes a bed of lime rock which is 


practically non-slaking and seems to have hydraulic properties. : 


“ ee 


_ The lime made at this quarry is fairly white. The composition 
of the lower limestone runs: 


; Pte csat iy: Wei een tear a Pebe taeee he Ven oer 5 .79 
err iet GR eee. in. . ~ i e eeaar: <O1" Fae 
Lime carbonate .............-... eee eee 88.49 ats 
fo Magnesium carbonate ..... 6.12 seeks ee ees 2.45 
98.57 . 


The upper beds showed 8.92¢ of insoluble matter. 

There is evidently considerable variation in the upper layer as 
a comparison of the foregoing analysis with the first of the fol- 
lowing three shows. They were made by J. M. Sherrerd and yee 
lished in 19th annual report, U.S. geol. survey, pt 6. 


Upper layer Intermed Lower 


Silica ...... Tee See ee eee 15. 7382.2 68 
1 RSET 9 Us Ope a oe ‘os eaee 
PATI ciaos cs 5s 5 EERE cre { 
LANG) Ss Se ee one ane ee ce Ole (Sink ee On. Le 
MireuewiA ges sii tev eyes None. None . None 
adeta GO) oe eas re nos ae 42.97 - 42.64 39.44 


‘silica Rips sera tt ee eee See Le 6 


So Alumitiar.jtsaic-n 2s. shoe tees Senin ee 
2M OCTTIC-OXIG -..: 2 Saint Dating oe ced ge 
‘hime carbonate <:.. ings ‘cess os fave den ewee wh igae 


- 


Se: Magnesium carbonate scy_tb save. sees Lele 
hee oi} 101.46, | 
This rock is probably Calciferous and not Trenton judging from — 


S its ‘magnesian character. Portions of it in the eastern end of the 
- quarry run as low as 4¢ in insoluble matter. 


» 


Niagara county 


ee The limestone passes through the towns of Royalton, Lockpeoes £ 
| Cambria and Lewiston. In this county the Guelph or magnesian- ; 
member is missing but the lower member is of increased thick- <— 

ness. The lower beds overlying the shale are apt to be somewhat — 4 
siliceous but the upper ones are a crinoidal limestone of sre 
purity. oe 

The following section of beds composing the Niagara limestone a 
: at Lockport is given by Prof, Hall.¢ z ie - 
ag 5 Thinly laminated blackish gray limestone with thin laminae oe 
of bituminous shaly matter, the whole exhibiting a tendency to a 
a concretionary or contorted structure and the surface of the = 
layers marked by small knobs. 

4 Grayish brown bituminous limestone, the lower part with — 
irregular cavities containing spar. 

3 A dark colored limestone with cavities and veins of spar = 
often concretionary. “or 

2 Irregularly thick bedded limestone of a light gray color, also. 
containing cavities lined with spar. 


aGeol. 4th dist. p, 89, 


e limekiln one and 0 one gis miles Ss Ms Lockport aa al Be 


Silica 

YOST chit: Sree an BE ee 

Berrie Omid ses se oe ie 
Lime carbonate............++-5. 
Magnesia carbonate....... 


ig South of the town of Niagara Falls the Niagara limestone is. 
quarried for burning lime. The quarry is owned and operated by 
William Messing. The following is an analysis of this stone — 
made by the writer: 


a Tis kbt Ee 12 cncacns eh eg ec ener aera Bree eo 42.21 a 
Mee Marnesia ........ 0.0.2 permereennee ss: 17.45 
‘aa SRT eI ght cpa SO Fo eo ee Pee, Si ae EO ere 1.30 
* | “Ferrie oxid ..... es, re 15 
Bitrate. ec DE Eee eR erates 171k 
x Carbon Gioxid ..........050e sere cecsees _ 87.50 
E : 100.91 
a =i Oneida county 


: The Helderberg limestones extend across the southern portion 

“ of the county and are crossed,by both the Utica, Binghamton and 
Utica branch of the D. L. & W. R. R. 

In the Eastern part of the county the Trenton limestone ex- 

tends from Poland to Boonville in a belt several miles wide and 

following the line of the R. W. & 0. R. R. The Trenton has 


“An. analysis from this same quarry made bye J. D. ioe : 
S Silicar cs 5. te issue Soe a kee ee ee 


: fe eee ’ Laie 


eto 


eee SCT riC ORIN, oxi Wi gies eraaricingoes serie: eee i 
ae AING 2: 3, 3. favre sapcee fae eee oe so 
ae SMSUTIGSIA 3s ct oe pene eee ha eee 1.04 


Plat POty Gio danas eas i Pee ig ee a 42.00 


> 


99.51 
For some years the limestone quarries in Oneida county were 
extensively operated to supply flux for blast furnaces, and Prof. 


_ A. H. Chester of Rutgers college, New Brunswick, N. J. has R 
Pinal. f furnished the writer with the following beac 


Localities 


shee 


a3 53. 

» 7 Oriskany Falls, Oneida £0. N. Y 56 

=e 8 Same ‘ 5 
= 9 F “ 66 |. 
B 10 “ “ 46 |, 
‘ iW ef “ee 82 3 
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Onondaga county 


Some of the largest limestone quarries in New York state are 
situated in Onondaga county. The limestones quarried are the 
Niagara, Helderberg and Onondaga. 

The purest limestone in the county is furnished by the Stroma- 

' topora beds and known as the “diamond blue” rock. Much : 
stone of good grade is however also furnished by the Lower 
: Helderberg rock, notably west of Syracuse. 


aN. Y. state museum,-bull. 10, p. 246. 


ebb thick pee was hiciieeie fect for making lime. 
‘Niagara limestone can be easily quarried.” 
me _ Helderberg. The hydraulic limestones of Onondaga county. ae 
re mostly dark blue, fine grained rocks in beds 1 to 5 feetzoee. 
thick. They weather to a bluish gray. Most of them are 
_ fairly pure but at times contain some magnesia or clayey ma- 


“As a ene er 


e terial. The pure beds belong to is amportant lime Faia am 
: horizon of the county. 
The two beds of hydraulic limestone lie near the top of the — 
“a group and according to Luther are often separated by 4 feet of 
= : impure limestone. In the eastern part of the county the upper 
Za layer is 4 feet thick but it pinches out in the Split rock quarry 
pm / west of Syracuse to reappear again near Marcellus Falls where = 
it is 2 feet 10 inches in Watkins quarry and reaches 4 feet in 
. Corrigan’s quarry as Skaneateles. As at this latter place it is_ a 
_ only separated from the lower bed’ by a shaly layer the two (2 De ee 
practically form one bed 9 feet 6 inches thick. ; 
At Manlius the beds are separated by 4 feet of blue limestone 
-and at Street’s quarry near Onondaga hill by 1 foot 8 inches, at 
; Marcellus falls by 1 foot 7 inches, and at Skaneateles they are 
; together. 

Luther gives the following thicknesses for the lower water- 
lime layer in Onondaga county: 


Peis) CANA S-QUAITY «5.5. soo bec os os eee ee oe 4 ft 
Bromesvilies BB Alvord... .'6. 4560.5 ccrni cs Bead tte Bin 
Peronton,.button-and, Clarke oo... ees ee ee eee 5 ft 
Skaneateles, Corrigan’s quarry.........6.eceeeess 5 ft 


___ At Split rock the upper member occurs in the southeastern part 
of the quarry but is wanting in the western portion, its place 
- being occupied by a 9 foot bed of blue limestone. 


wv 


aLuther. Geol. Onondaga county, 15th an, rep’t N. Y. state geol. 


eo 
ol 


work on the Erie canal. _ As in other cases see vee 


f the Helderberg escarpment. $ 


ae ‘The kilns used in Onondaga are oval with a diameter of 10 feet 
= vat the top, 12 in the middle and 33 at ae bottom. oe are $ y 


put in the ee over. this 4 inches of anthracite coal, then 
i foot of limestone, more coal and alternating layers of stones 
or and coal to the top. It takes 10 tons of coal and 15 cords of stone 3 
_ to fill a kiln, and this gives 1500 bushels of lime. After the kiln | 
has been burning two or three days the first draw of 250 to 300 — 
bushels can be made at the bottom of the kiln. The product is a 
of course ground before used. For a list of the producers in rs 
Onondaga co. see Luther’s report, p. 270. a 
Upper Helderberg limestone. This stone in Onondaga co. is” 
a light gray semi-crystalline limestone, the layers being sepa- 
rated by thin seams of shale. The rock is at times variable in its _ 
chafacier and may at times become argiliaceons. Cherty eee 
are sqmetimes cammon in the upper part of the formation. Ines 

’ the face of the cliff forming the Helderberg escarpment the Cor- 
niferous limestone is rarely over a few feet thick, though at the | 
western end of the great chasm of Green lake two miles north of — 


Jamesville the upper 25 feet of the vertical wall is Onondaga 
limestone. 


The chief value of the Corniferous is as a building stone though 3 
many portions of it are adapted to the manufacture of lime. 
Many quarries have been opened in it and the largest now in é 
operation is on the Indian reservation in the Onondaga Me 
Analyses have been made of several limestones in this county. — 


eee ea 


apis See ee 


I analysis of an average ees gave: 
OT oe nab lanai aaa ae ae 1.60 
Beant Torrie Oxid-. 2. ea Ai 
Hime carbonate: 22.) no24.0) i. oa kee OC OO eee 
-Magnesian carbonate, =.j4) 5 sisdsixm sat aes oe dt Le 


Spee ee: | 101.78 
‘This same quarry also contains several layers of cement rock,  —_ 
of which the following are analyses: 


ise ‘eee oe: 
brs ee eee 10-97-10, 98 5 
Ain iassis Aas ree te ee oe AB 688 | 
at eee, ee aes ese oe ss Laer 1730 
Sage eee. ssc... eee. 27.51 © 80,928 ee a 
Mee Magnesia .........-....6.+0002- 16.90 18.64 poe 
: Carbon dioxid) 270 5caeelest en Att B8eRF 


ee ee te 


99.32 100.00 = 
_ The composition of the blue limestone in the Split rock quarry 
of the Solvay co. is as follows: 


. STL ee ee ee nae oo i iclerens crack aco.v.pivsts 5.35 
DAML TITININU AOE ee thee 6 os cin ive 0ie eee eLeue's trea . 56 
ere C a Kallas Perec ra cteeicienlevecacste csacsi ido eh le ope .61 


Carponate- OGM =5 2, schasce tte Suess BHAL 
Magnesian carbonate ................... 18.86 


100.79 
In Rockland and Orange counties there begins another series of 
belts of the Calciferous limestone formation which extend in a 
northeasterly direction. These same ‘belts continue across the 
river into Dutchess co. and also extend up into Columbia co. 


Mee hic NL aa his Filla 


Sete c- eet 
é ambrian limestones. are found at several plac 
One a area occurs around Central Valley and Turners 
ng thence westward to Monroe. It is finely crystalline, 1 lig 
l ish ‘gray, but rather siliceous. < is however ae for lim 


‘New J ee Its character in this area is similar to that ae 
“Monroe and Turners. It may at times become quite silice 


_ tion between the different layers in the same quarry, one perha 

= containing only 2¢, while the others may have 15¢ or 18¢. © 
An area of white limestone extends from Florida through 
Pine Island and Amity into New Jersey. This is highly crys- a 
_ talline, metamorphosed Cambrian limestone which also under- 
_ lies a broad belt which extends southwest from Florida through _ 
. Big Island and Gardinerville to New Jersey. It possesses the. = 
same character as the other belt. Another small area is found 
along the railroad between Neelytown and Campbell Hall. This as 
has been used to a small extent for lime. The Cambrian lime. — a 
Stones also outcrop both southwest, west and north of the city~ E. 
of Newburgh. < “ 
Rockland. county ~ a 


rn + 


The character of these Calciferous rocks of the Orange and ¥ 
A : Rockland county belt may be judged from the following analyses 
made of samples collected from different parts of the quarry, the 
analyses in each case representing the average of the quarry. 


The first one of the magnesian limestone from Tompkins Cores : 
is as follows: : 


Oxid of Tinies. . lass asses one aene 26.34 
Magnesia, oo inesa0 sae aha eee 16.74 
i Carbonia acid ©. 2 svensk ee ee eee 39.10 
Adninina \.. oon ees eee 4.13 
Ferri¢ oxida. sane oe eee 1.05 
Silica gs oa ae oes eee ee 12.00 


petliceous. The following analysis of the Calciferous dite 


= gue Miller bros. quarry on the southwestern edge 0 of N ew: 


ar ie RES tc aclake, 3 
Magnesia .... 
Carbonic acid 
Alumnia 
Ferric oxid .......:... 
St Sy Eee eae ne ae 


Newburgh. -The Calciferous is exposed in Miller’s quarry on the 
_— southwestern edge of the town. It is harder than the Tompkin’s 
_ cove lime and like the latter is both siliceous and magnesian, It 
has been used to a small extent for making lime. 
- The following analysis was made by J. D. Irving: es 


Sica». Aeon AO AO ee ce 
GATS he, Sg a ean ir ee oe 
TOS oy CS oa eee age 1.80 

Pea ee ee a ee ine ete tee ee AV oA : : 
NEAPMERIE gets: wiiniestw ns Rope eet cae OO ee 


EON Geen Si aies a icrccana ewe eo calie-se Oued ade 40.46 


100.07 
Putnam ‘county 
Two quarries have been opened, the one near Towner’s, the 
other near Paterson, but the descriptions of them given below 


will indicate that neither run low in silica. 
The quarry at Towner’s is one mile northwest of the N. E. R. R. 


The stone is gray and white, coarsely crystalline and contains 


fect and “60 feet ieee. oa ease of plodte of stone ae 


~~ 


7 taken out. but all show the rock io be full of mega impu 


= pananer Springs to Sehuiee but outcrops are scarce. x 
Another small area extends from the vicinity of North Peters: 
burg to Eagle Bridge and underlying an area several miles wide: q 

_ west of Hoosick Falls. At this latter locality a number of small — 
- quarries have been opened on a hill west of the town and show & 4 
well the varying character of the stone as well as its purity in ; 
es certain beds. The rock varies from a nearly pure limestone to a 2 3 
black calcareous slate. It has been used to some extent-for flux 
in a local furnace while some has been shipped to Troy, and at Bs 
times it has also been used for lime manufacture. 7 
The best stone is found in Cornelius McCaffery’s quarry. The 


pe section there is nearly 60 feet thick, rather flinty in the upper 
SS part but in the lower yielding stone which analyzed: i 
Bilica 4 é.6) oi Seca ee oe oe a ee ee Ye 1.20 
Ferric oxid 244 02c Se See 1.50 
Alumina: 3. oi eee eee 2.00 
Lime ..3 5530S ee eee 34.11 
Magnesia ........ (SRR R te Ae Piya 8.97 


Saratoga county 


Sandyhill. Both the Calciferous and Trenton limestones oecur 
in Sandyhill. The Calciferous is quarried by Higley, Monty & 


Reece et 
re RP DOSHG ACK so ee eens es 2 BB, 60 
_ Insoluble residue Se erie Teta « ts ages, Sal RO 


‘The Trenton limestone is exposed about one and one half miles = 
. east of the canal and the section is very similar to-that found at 
Glens Falls, the upper layers being somewhat impure and the 
_ lower layers showing 8 feet of black limestone eae: of con- 
siderable purity. 


St Lawrence county 


: The Breatoaeery limestones extend along the St Lawrence 
__ river from.Chippewa Bay to the northeastern edge of the county. ~ 
Its southeastern boundary passes through Flackville, Norwood, ne 
~ North Stockholm, Brasher Falls and Fort Covington Center. 

Pi At Ogdensburg the stone has been quarried for lime manufac- Tig 
ture about a mile west of the town. The stone is thin bedded is 


and only the upper layers of the quarry are used for lime. 

The following analyses show not only the dolomitic character Se 
of the rock but also the greater freedom from silica of the upper Bats: 
_ layers. ae 
Upper stone, Howard’s quarry, Ogdensburg: . 
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safes ‘, \ 
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Alumina .. CDR eR se es oe cent 
ae rene io pie Pe Se 
- Lime carbonate ......... poeeoer: Se ares. 
es Magnesia carbonate ... 


ae 5 es miles in extent stretching in a northeast and southwes 
= g direction, and in addition there are small scattered patches, which BE 
ae ‘are irregularly distributed throughout the county. According to. ‘ 
_ Smyth the largest limestone belt is that which is traversed ; 
longitudinally by the R. W. & O. R. R. and extending from Anta 
werp to a point two miles east of De Kalb Junction. While it 
4s thus seen that the limestone undelies a considerable area, ata 
the same time owing to a scarcity of outcrops its presence is. 
oe not always noticeable. The linear extent of this belt from “Ant- a 
-_-werp to its probable end in Canton is 35 miles. Its width in a ; 
northwest and southeast direction is variable. It is two miles = 
at Antwerp, six to eight at Gouverneur, but then narrows again. os 
| The limestone is highly crystalline in character, and yaries in- 4s 
= color from a white to a dark bluish gray. It is unfortunately = 
3 often rendered impure more or less by scattered grains or some- 
what similar masses of minerals of which the most important | 
are serpentine and tremolite. In some localities these crystalline | 
limestones reach a high degree of purity. .The following two 
analyses were kindly furnished me by Prof. Priestley of St 
Lawrence university. No. 1 is a stone used for lime from a 
locality on the road to Colton and six miles from Canton. No. 2 
is from Stevens quarry on Grass river one mile above Canton. 
The second one is not used for lime, 


ort Sh fe : a 
nea le SS eee © Pe ees | 


Tron: oxid:and alumina. 7... ek 1.30 1.89 


Magnepia-carbonate....... ac. san 9.53 =19 50a ; é 


100.00 101.11 4am 


a ee eee 23 
Be fos cg RG di Nepean 588: 
Pbime carbonate -...:....55<ctcer ss ce 92699 
Magnesium carbonate ...............003- eg 


Se he eyetalling limestone is well exposed at Hace N. % 
in the quarries of the Harrisville marble co. which lie about halt 
a mile from the C. & A. R. R. The rock there approaches very ; 

closely in composition to the mine at Gouverneur. At Lewis- 

burg, N. Y. there is a considerable ledge of crystalline limestone — 
on the Hungerford farm, near Lewisburg, about four and one — 

half miles north of Natural Bridge. It is rather far from a rail. 
road, but it has been estimated that it could be put on the car at ee 

_- Natural Bridge for $1.35 a ton. The stone is coarsely granular = 
but not very hard. Certain portions of the rock are very white, 

evidently quite pure but rather free from silica. At other times 

it contains an abundance of mica grains. : Ee a 


Ulster county 

The limestone formations occurring in Ulster co. together with 
their thickness is as follows: 

Onondaga, 60 ft cherty 

Upper shaly limestone, 30-125 ft impure 

Becraft limestone, 20-30 ft fairly pure 
=< Lower shaly limestone, 60 ft impure 

- Pentamerous, 30-60 ft dark massive 

- ~~ «-‘Pentaculite limestone, 20-40 ft thin bedded 
Z Cement series, 20-50 ft cement and waterlime 
Niagara limestone, 0-45 ft 
Wappinger limestone, 200 ft siliceous 
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a Darton. Geology of Ulster co. p. 297. 


ie nie ane has been quarried at a n 
| ‘The stone is ens lig] 


eine is ameneally continuous from the northeastern corner 
g the county = Moers ee Baeee : 


pese oF folds, and most of the seek, see of the city is built on a oa 
= Southward by Hurley and Marbletown the Onondaga formation - 
a is ‘prominent in the ridge sloping westward to Esopus creek. a. 
_ Exposures also abound along the W. S. R. R. northward from 
Kingston, and, from west of Saugerties to Asbury, along and near a 
_ the road passing through Cedar Grove and Katsbaan. a 
Upper shaly limestone. Throughout its whole extent the upper x 
shaly limestone exhibits a large amount of argillaceous and a 
_ giliceous impurities. The beds are massive but the rocks possess 
_aslaty cleavage and these properties aid in the formation by them a 
of small rough ridges. S 
It extends across the county parallel with the Onondaga lime- 
stone. As far as known it is not available for any of the uses 
- treated of in this report. The upper shaly overlies the ; 4s 
Becraft limestone. This in Ulster co. is the purest limestone ay 
a of the whole Lower Helderberg series. The beds are massive, | aq 
_ bluish gray to reddish limestone, of a semi-crystalline nature and ! 

z . highly fossiliferous. 


Scattered through the rock are saucer-shaped masses of white 
crystallized lime carbonate, from one to two inches in diameter 7 
and representing the bases of crinoid heads. The formation ~ ; 
according to Darton varies from 20 to 30 feet. a 

Extensive quarries have been opened in it near Rondout, Eddy- | 3 : 
ville and Whiteport. The lime made from it is of good quality, — 
lumpy but slightly brown in color. The Becraft limestone ex- _ 


les. for analysis were collected Tron ‘hee quarry of t 
I cement. co. at Rondout, and the average of these gave: 
ee Bo Serie stare cihes Hay ae 


men ee bead 
ee rg Geen ee rns be te et Sake 1.07 ore 


EERE aa oi ah iene ahi Saban, phase Soe tr 
Carbonie Moxie. oom osyAMisaseen as eee 


Se Seats? Se . 101.29 


“Wilbur gave: 
SL Sp pa ae Sig Oe core tear rer TAD 


Alumina ..... 95 aa s Seo hwca te eS 2.50 

Ferric oxid .......--.% ig calc ese aaa 1.65 

pektiees Mem ters S 21.35 Ne ers 5 * a ehtcs ise tee so) Ane 

Peete Magnesia .......+......... bi eseie Bae, tr 
PEPUORT? s c c cw ee ace rare 39.10 a 

Se 99.57 


Pentamerus limestone. This member of the Lower Helderberg 
in Orange co. is a hard, dark blue or lead colored, massive _ 


limestone. Not infrequently it is somewhat cherty. Its hard and 
tough character frequently causes it to give rise to cliffs. Good 
exposures of this rock occur in the cliffs at Rosendale, about Port 
Jackson, near Eddyville and along the eastern face of the lime- 
stone ridge extending from Rondout to Saugerties and West 


Camp. 
‘They are generally a mile or more from the shore of the Hud- 


son but two miles north of Rondout approach close to it. The 


Pentamerus limestone has a thickness of 30 to 40 feet. 
Tentaculite limestone. This is generally a thin bedded dark blue 
limestone and forms the base of the Helderberg series. Its thick- 
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aother set of samples from the quarry of B. Turner near 


¥ 
LANiesiys 
aN 

AY WE ee 


"Salina waterlime She pices DRASTIC Tentaculite ¢ 
: of considerable importance as they include the well known cé 

beds. Darton says, ‘The usual characters of the formation a 
thin bedded water limestones, and the cement is of local oce 


rence.” ; 
It is a blue bce very fine grained, massive bedded cepa 
consisting of calcareous, magnesian and argillaceous materials — 
in somewhat variable proportions. The beds are extensively de- * 
veloped in the Rondout and Rosendale regions. They come in 
- gradually and are attended by a thickening of the formation 
from its usual average of 20 to 30 feet to 40 or 50 feet. At Rond- 
out the principal cement bed has a thickness averaging about 20° % 
feet. 4 
It lies directly on the coralline (Niagara) limestone and is over- : 
laid by alternating successions of waterlime and thin impure 
cement beds. The cement horizon is not exposed far north of B 
East Kingston, but how far it extends to the northward is not — 
known. - 


+ 


It is seen to thicken southward and it attains its maximum 
thickness in the vicinity of Rondout, thinning out again and giv- _ 
ing place to waterlime beds south of Wilbur. 
“Sia eee Lt is seen to have come up again in the Whiteport anticlinal, 
< _ which brings up a great development of cement beds along its 3 
principal axis from Whiteport to Rosendale. They also come 
out along the eastern limit of the synclinal eastward. “ South of — 
Rosendale the cement beds continue up the Coxingkill valley and 
around the point of the anticlinal by High Falls on the Rondout 
creek.” ‘“ Above this place it can be traced but a short distance 
owing to its deep erosion and heavy drift cover in the Rondout 
creek valley.” It reappears at Port Jackson. 
“There are two cement beds in the Whiteport-Rosendale re- , 
gion. The lower one of these averages 21 feet in thickness, 
and the other averages 12 feet in thickness, with an intervening 4 
member of 12 or 15 feet of waterlime beds, but these thicknesses 
are very variable.” 
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= — further will pa fauid inthis portion of the cone Pe 
cerning the Rosendale cement rock as it is mentioned more full A 
1 the chapter | on natural cements. ee 
~ Coraline or Niagara limestone. This forms a thin bed under- 
~ lying the cement at Rondout. Itisa dark gray limestone of yari- 
able thickness. Under the cement at Rondout it is 7 feet, but 
eat the entrance to the Becraft limestone quarries one mile north — 
__ of East Kingston it is only 5 inches. eee 


Warren county : 
At Glens Falls the Trenton limestone has been quarried for a :: 
number of years for lime manufacture and the product beats an = 
pexcelient reputation. = 

_ There are four companies Gperautg lime quarries but the a 
a all of them is very much the same. The section in the quarry. 
_ beginning at the top consists of: ee gi 


Thin bedded impure black limestone............-. 19 tothe =o 
Massive black limestone. ........--+-e eee eeeeees 2to 3 = eS 
Fine grained, black, crystalline limestone......... 15 oa 


The upper bed is used for building and also. for portland 
cement, being mixed with the overlying clay; the lower bed makes 
a high grade of lime. The following partial analysis represents 


‘the composition of the upper stone :* 


Bilicasccess sos tee ss ies AOE ES 3.90 
Aduming- aa See So a EE he Pace 1.30. 
TSS Gp Resco rie cashes gr eae Ree See CU 
Tame .n5 5 er A Ses EN aA TET RT 52.15 
Magnesium ..........-¢esseeeee eters: ES 1.58 
SntiiriC: ACI ses os 2 ween ers oe aie ars 30 


aMineralindustry. 1897. 
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‘ - shipment, depending on the quarry from which it i is taken. The 
lime produced is soft but quite pure. It is said to slake rather 


: quickly. : 
_ The analysis of the lime in the circular of the Associated lime Be 
“00. is: 4 
Dime. 02. cris -i gi seh became uemebaconn § 2) OOO Ee 
Maanesia-... castes eee So rene ebes 64. ae: 
Ferric oxid and alumina........... fe oboaee Pete . 
eS DOSS ON TENILION 24 te ee ok 5 eee ee aa 1.20 


ease Washington county 

= _ The limestone areas of this county though not extensive in- 
clude some of the purest limestones found in the state. One 
narrow belt extends from Middle Falls to North Argyle, a second 

’ begins at Adamsville and extends northward past the eastern — 
edge of Fort Ann and Whitehall to the Vermont boundary. A 
third area lies on the boundary between New York and Vermont 
and along the Rutland branch of the D. & H.R. R. The rock has 
been extensively quarried at Smiths Basin and west of Fair- 
haven. : Bk 


At Smiths Basin the Keenan lime co. has several quarries 
in the ridge to the east of the railroad. The rock is mostly 
dark gray to bluish black, fine grained and moderately hard. Its 
massive character has been somewhat destroyed in places by the 
shearing and folding to which the rock has been subjected. The 
upper beds are shaly and siliceous but the lower ones are very 
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An aber ar | the eta by Prof. J. H. Appleton gave: ae 


j al Moisture and carbon dioxid SES Sie rh 3 2.08. 
Brae lable ens terrae tis Sa 1,06 eae a 
| Rene ord and atuminasssscs hee. I 
pares ee er ee 95, 50s oF 
Meat E Rie ete ett Na See, 2 tre =) 
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ce 99.22. 
_A third one made by the writer gave: 


a ee 72 . 
Ferric oxid and alumina...............5. 1.50. a a 
MEET iri o.oo. oor ee ececciessses. ” 64.28 : a 
Ee res a eee ees ais st so ce 2 Xs .80 


Carbon dioxid Seb ce rence tees ssccencnns 43.10 


100.40 


The black Trenton limestone is also mined just east of the 
__ state line in. Washington co. They quarry is situated along 
the railroad track between Whiteliall and Fairhaven and is 
operated by George D. Harris under the name of the Arana mar- 
ble co. : 

The rock is a dark colored moderately hard limestone with 
very few visible impurities, and in places traversed with enor- 
“mous streaks of calcite, and at certain portions of the quarry 
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; The ‘following ae indicates very ae ‘he 
e as purity of this material: é 


BeRiliess oc <-ssuce 25 + an ke 0. 
Alumina... . eee ee cece eee eee | (1.00 
P= FCT ERCAORIG 420,50 .c'= 5 sae Sage sions ea ere 
PEL UC cr og Sauer ee cig ea becelie 
Maen eRe 3. Sika  oe erates o acaina noe pee ea 
Garber dioxid s+? 20, aoleaee oe esa ee 


100.20 — 
Westchester county . 


5 ‘The limestones in this county are all of the same age, probabl ; 
= Trenton-Calciferous. They extend across the county in a north- 
easterly direction forming several well marked belts which either 
border or underlie the main valleys. The two most important ie 
ones are those along the line of the Harlem R. R. and the North- x 
ern R. R. The former has been extensively opened up at Tucka- 
hoe and Pleasantville and so far as examined contains the better ‘= 
_ grade of stone. ieee 
A third important area. occurs south of + Sing Sing. Other oc- 
currences are northwest of Peekskill, near Somers, Amawalk and : 
Hastings. te * 
The limestones in this county are often highly magnesian, “a 
AS _ coarse to fine grained metamorphosed rocks. At times they are Ss 
exceptionally free from silica. we 
bts _ There are two important quarries at Sing Sing, the one be- : 
longing to Henry Marks the other to the Sing Sing lime co. The 
stone in Mr Marks’s quarry is finely granular and slightly grayish — 
in tint while the best stone in the Sing Sing lime co.’s quarry 


is white and coarse grained but possesses a high degree Oh ke: 
purity. 


LIMESTONES OF NEW YORK AND THEIR ECONOMIO VALUE 463 


A number of samples were collected from Marks’s quarry and 
their average composition is as follows: 


eee NS ee ee sk ke Ke a nse he 98 

fe Sy LP GOR Ls Ce 5 gl RS ani peirie ler n aaee ad 30 

(2A AIL SRE Raia a 84 

Pe ee Sn nak Bean wapiee as vee ott das 81.40 
3 (OE SESS gee Po RC Re ae 16.96 
3 
E This it will be noticed represents a high grade of magnesian 
a limestone running yery low in silica and probably suitable for 
2 the lining of Bessemer converters. There are certain layers in 


the quarry which have a tendency to become siliceous in their 
character and these have to be avoided in mining. 

The rock from Marks’s quarry has been shipped to Newark for 
a number of years to be used as flux. In this case the sorting 
was probably not as careful as it would have been for some pur- 
poses, and consequently the following series of analyses kindly 
- furnished by Mr G. H. Stone of the New Jersey zinc and iron co. 

show a greater silica contents: 


2 Le. pes Soe sorte rn 6.77 5.94 5.12 2.05 
pee ie (oo ee 
Alumina 5 eg 
NG ss gh eee ie ae oe 45 .02 29.05 25.42 34.63 
Marne siete os oo 3.16 20.05. 22.35 15537 
Phosphoric acid........ TA as gran etal sae E 


Con re ahi ROS 900 UP Soper = alee eae ae a 44.11 


The good rock of the Sing Sing lime co. shows even less silica 
than that from Marks’s quarry as will be seen from the following 


analysis: 
PNG ees ao ore Seilacavel eos ease ws ee 87 
1 ENOVE G46) (S59 (8 Peon Barres So Peace ar Cee .25 
PASTING R Histon ete INE a aaa ors: as oepockte a's ace may § 
TEAGUE = 5 spe hk eR 9 ea ae mare tere 31.40 
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Ferric oxid ..... 0.0.00... 00eceee eee e ees 
Alumina «21.1. eee ee eee eee eee eee ee 8.02. 
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Magnesia... 66... eee ee eect eee 17.94 


The best quality of stone makes a yery white lump lime. 
The quarries at Tuckahoe, Westchester co. are most exten- 
sive and are all located i in the same stratum, which extends north- : 
east and southwest and has a thickness of about 40 feet. 
The firms operating the quarries are O’Connell & Hillery, Nor- 
_ cross Bros. and the Tuckahoe marble co. also known as J. Sine 
clair & Co. ‘ = 
-- ®he rock in all of these quarries is a magnesian limestone of” 
granular character and moderately hard. Its character is quite 4 7 
constant. The beds dip steeply to the west, and those forming — 


the walls of the quarry are very micaceous. = 
=... O’Connell & Hillery’s is the most southern quarry and is but = 4 
Bi a short distance from the Tuckahoe railroad station. The rock — = 
ze ig used chiefly for making lime, but in recent years the manu- = 


facture of marble dust has also been begun. 
ee The following analysis of the stone was furnished by the com- 


pany: 
= ~ Carbonate of lime = sos Aw wd Siete Ree OREO. 
iS. Carbonate of magnesia ....... AAP Nia ik ss 
“Insoluble matter. 22 2p eae. og geet 2.40 : 
97.90 


The Tuckahoe marble co.’s quarry is three quarters of a LE 
mile to the north. The'quarry is about 400 feet long and 40 feet 


deep, and up to the present time the stone has been used for 
building purposes only. “4 
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analyses have been given of the ogee: No. 1 was m 
Xp ‘Thomas Egleston ant no. 2 by the writer. | Uns Sa 
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99.75 


The quarry at Pleasantville is the largest in Westchester Go. 
it is operated by O’Connell & Hillery, successors to the Cornell 


lime co. The limestone is very uniform in its character and on 


account of its white color and coarsely crystalline character has 
been called “ snowflake marble.” Nearly the entire production of 
this quarry is used for the manufacture of marble dust. The 


composition of the rock according to an analysis given in the 


16th annual report of the United States geological survey, pt 3, 


_ p. 468 is as follows: : 
Time éarbonate 2c o.v.. nee. tettts ood ae 54.62 
Magnesia carbonate...........-------++++ 45.04 
Iron carbonate .......... Shh eee .16 
Plain) <6 canes oes wee Psd 7 eee nee 07 
STUICE peer rere Fit tie ap, pcotts = = ogi 10 
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“si co. bat the rock contains considerable mineral jmpucieee 
- The ee limestone eet up ue valley of Anns cove, — 


jf of places, Seta along the line of the narrow gage railroad 
leading up to the Edison magnetic mines. The best exposure of < 
this is in the quarry one and three fourths miles west of Peekskill 
rock. The rock is a fine grained, grayish white stone, which seems & 
to be the better quality towards the eastern end of the mine where ie 
it is of a darker color. The working face exposed is over 75 feet F ; 
. long. The following analysis made by J. D. Irving shows the com- 
position of the stone, and illustrates the point that far less mag: 
as nesia exists in this limestone than is found in other portions of 
Westchester co. The rock was formerly quarried for blast furnace 


flux. 
BUicayei 2s eee eee ae i eidaec ete! ene ie 2.50 x 
Ferric oxid and alumina...... evs Pit Oks 1.55 
Lime carbonate+..5 2. p68 chicos . > hae 81.64 
Magnesia carbonate ox. cise eo an See 13.50 
99.19 


Other exposures of this same rock outcrop, as low ledges on 
the property of Mr Higgins about two and one half miles west of 
Peekskill village. Some of these ledges show a stone of consider- — 
able purity while in others the rock is rather micaceous. 
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SYENITE AT HARRISVILLE 


“origina planned the field work for 1897 in the wester 


BS sas “ste of mat seems, in its bearing upon the great prob- 


Eiiamilton counties. While this trip was planned as a means ee 
: acquiring all possible data for use in mapping, its particular aim 
; was to ascertain whether or not the Adirondack region as. a 
whole consists, as has been suggested by Van Hise,” of a great g 
- central mass or core of gabbro,surrounded bya fringe of ene a 
schists, limestone, ete. with a quaquaversal dip. ; 
The latter half of the plan, thus sketched, was carried through 
on the lines originally laid down and with satisfactory results. . ae 
But the Diana-Pitcairn region proved to be so complex that its 
was found impossible to solve many of the problems afforded in- 
_ the time available for the purpose and with the very imperfect 
maps at hand, and the work was finally dropped, to be taken up 
again it is hoped ina short time. Nevertheless as some valuable | 
data were procured, in spite of the unfinished state of the inves- 
tigation, the-writer will record them in the succeeding pages that 
: they may be available should the completion of the work for any 
- _- geason fall to others. 


> 


DIANA-PITCAIRN AREA 


A belt of crystalline limestone crossing this area with a north- 
2 easterly trend divides it into two dissimilar portions. The 
‘ northern margin of the limestone is cut by numerous intrusions, 


ee SS ee 
: aCorrelation papers. Archean and Algonkian, Bull.. 86, U. S. geol. sury. 398, 899, 413, 414 and 
Principles of North American Pre-Cambian geology. 16th an. rep’t U. 8. geol. surv., p. 771-73. 
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e ordinar ee 


ay 0 
character « and relation to the limestone fd) gneisses ages b 


peadled though brief account of it was given by the writer? Me 
years ago. In the latter description the name gabbro was re- og ‘ 
tained, on, account of its previous use and from the fact that. 
_ portions of the rock -were found to consist chiefly of plagioclase 
“ah and pyroxene, but more because the rock was regarded as an out 
j lying portion of the great gabbro masses which at that time were 
-__ supposed to be very widespread in the Adirondack region. - 
- ag But in using the term gabbro the writer was careful to state . 
that it was purely provisional and based upon no thorough petro- : 
graphic study, the discussion in ‘which it was employed dealing ; E 
with the rock’s “ geologic relationships rather than its petro- 
\ graphic affinities.’ It was also pointed out that the rock was 
e quite variable in composition, ranging from gabbro to augite- 
: syenite, and that data were lacking on which to base a con- 
clusion as to the relative abundance of the different varieties. 
In subsequent casual references to the rock the writer has always 
accentuated the fact that its petrographic affinities were uncer- 
tain, but, unfortunately others have overlooked this qualification 
and so far as it has been mentioned the rock has pees classed as. 
an undoubted gabbro. 

So far as the work planned for this region was carried out it 
indicates that the term gabbro should not be retained for this, | 
rock as a whole since the more acid augite-syenite variety forms 

by far the larger part of the mass. 
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a@ Iron bearing rocks of the Adirondacks, American geologist, 12:28, 
bOp. cit. 


@ Crystalline limestones and associated rocks of the northwestern Asmenteds, region, 
Bull. geol. soc. 6:271-82, 


@ Op. cit. p. 271. 
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Plate 2 


SYENITE, JENNY 


: os building a rim around the latter. The feldspars are inv a 


large individuals while the other constituents are in small scat-— 


tered grains-or crystals. Some cataclastic structure is nearly al 


ways shown and often it is beautifully developed. 
The réle of the quartz is not easily determined as in some cases 


_ itis rather abundant while in others it is quite lacking. In aver- : 
“age specimens it is to be regarded as an accessory mineral and is. 
not important in classifying the rock. - . 


The mineralogical composition of the rock indicates its affinity 
with the syenites as stated for this variety in the paper above 
: cited, and this idea is supported by the chemical composition as. 
shown by the following analysis:* : 


=piO, . 65.65 CaO 2.47 
Al,O, 16,84 -- K.0 5.04 
FeO 4.01 Na.,O 5.27 
MgO 13 H,O 30 

Total 99 vel 


The figures given for the alkalis suggest the possible presence .— 


of anorthoclase, but no separation of the feldspars for more ac- 
curate determination has been attempted, as their ever-present 
intergrowth would make a separation difficult if not impossible. 
However if the prevailing microperthite is an intergrowth of 
potash and soda feldspars as is doubtless the case, it would suf- 


ficiently explain the alkali content of the rock. And the composi- 
a Crystalline limestones and associated rocks of the northwestern Adirondack region. Bull. 


geol, soc. 6:274. 


‘microperthite Sates very 
no! rthoclase as an ultramieroseopie intergrowth of potash’ 


‘of the rock under discussion has been attempted such data hay 
been sought as might shed light on the question of its origin 


: been placed. The structural relations existing between the — 
syenite and the other rocks of the region have been studied as- 
carefully as time would permit, and on them almost entirely have — 
- been based all conclusions as to the true nature and history, of 
the syenite. = see ee 


The study of this particular rock was taken up because it was a : 
feng to afford a connecting link between some rocks of certain © 
and others of doubtful origin. As shown in an earlier report _ Gy 
some areas of gneiss in the western Adirondack region are wit 1 a 
out doubt of sedimentary origin and others are as certainly 
., igneous. Small areas of gneiss of composite origin are known, — 
and larger areas are probably igneous, while still others are of 
wholly problematic origin. ; —— 
The rock under consideration has been thought to afford a clue | 
which may be of service in making more definite our knowledge << 
ae of these gneisses and it was for this purpose that its study was 
begun. But as already stated this study was left very incom- 


= 


4 

a plete and from the facts gathered it is impossible to draw con- 7 
=. clusions as far-reaching as it had been hoped to reach. i F 
The structural data bearing upon the question of the origin of 

: the syenite were presented in the former paper’ and in the = 
AAA tee eee TERT 


a@ Since the foregoing was written Prof, Cushing has described similar augite-syenite 
occurring in Franklin co. in close association with gabbro, of which the syenite is 


thought to be an acid phase. The two cases are closely parallel but with the quantita- = 
tive relations of the rock varieties reversed. 


DY a 


b Crystalline limestones and associated rocks of the northwestern Adirondack region. — 
Bull, geol, soc, 6:276, : See 
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SYENITE 


RIDGE OF 


. eyille (pl. 4 and. 5) were examined again with areas care, ere 
cee _ the immediate vicinity was gone over thoroughly. The pheno-. | 
mena are eyen more striking than at the first examination and it 
‘seems impossible to explain them as anything but true inclusions 
an an igneous rock. The pyroxene gneiss is in irregular, angular 4 
_ fragments from a few inches up to several rods in diameter, and = 
‘is scattered through the syenite (here unusually massive) in the 
most irregular manner. The pronounced banding of the pyroxene = 
gneiss is variously oriented in the different blocks, and is entirely — . 
independent of the prevailing northeast trend of foliation which 
the gneisses have when in place. But where a gneiss fragment 
: : is long and narrow its longest diameter tends to assume parallel- : 
ism with the prevailing strike. Narrow spaces between adjacent. 
inclusions are filled by the syenite which also sends tongues into _ 
the pyroxene gneiss, implying a high degree of plasticity in the — 
syenite while the pyroxene gneiss was entirely solid. How this — . 
- could occur except as the syenite was in the molten state it is 
difficult to see. Asif to give added meaning to these phenomena, 
the syenite close to the inclusions sometimes shows a slight band- 
ing parallel to the adjacent side of the inclusion, only to be ex- 
plained as a low structure. 

These facts are restated here because they afford the strongest 
single piece of evidence as to the origin of the syenite, and would 
be of the utmost value even were they not supported by numer- 
ous other data leading to the same conclusion. 

To find in their normal position rocks closely resembling the 
included pyroxene gneiss it is only necessary to go about half a 
mile to the northward where rocks of this character are abun- 
dantly shown associated with the limestones. From this it is 
evident that the inclusions show not only that the syenite gneiss 
is igneous but also that it is younger than and intrusive in the 


limestone series. 


Similar phenomena are shown along ae low ridge extendiae ; 
westward from near the parleges station in Harrisville. The 
‘ridge i is formed by the syenite standing up above the more easily 
eroded. limestone of the valley, and the two formations may be 
seen along the line of contact. This line is, for a supposedly i in- 
_ trusive contact Surprisingly straight, suggesting rather at first — 
= sight the contact between conformable formations, or perhaps ae 
2 fault line. But when traced in detail many features appear that 
can be explained ‘only as the phenomena of an intrusive contact. a 
A few rods south of the station the syenite appears to send — ‘s 
_tengues into a fine grained gneiss of the limestone series, but the te 
* outcrops are poor and the evidence indecisive. : 
About one eighth mile west the syenite forms a slightly sinu- ~ 
ous contact with the limestone and with a peculiar gneiss, hay- 
ing the appearance of a contact zone. At the same time the 
syenite changes slightly, becoming nearly white and finer grained. | 
The structure at this point is represented diagrammatically by 
fig. 1, the section shown being rather less than a rod across. 


Gneiss Limestone Syenite E 


Fig. 1. Contact of syenite with limestone series, Length of section about one rod. 


The meaning of the section is however apparent only when the 
fact is remembered that the structure would be quite different in 
other sections a short distance away along the strike. The sye- 


nite ‘would be found cutting a different horizon of the limestone b 
formation and the details would vary accordingly. 
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= This fact Riadaas aptarent on going a few rods farther west 
: where the fine grained gneiss like that at the station is cence 
_in some quantity. The gneiss is distinctly banded and foliated, 
and these structures are cut squarely across for a distance of. 
-, 40 feet by the syenite, which partially surrounds an area of 
Several square yards of gneiss. Still farther west the syenite 


Fig. 2 Contact of syenite with gneiss of limestone series. a Plan, b section along line 
A-B, c section along line C-D. Length of sections about 8 rods. : 


sends numerous lenses into the fine grained gneiss, and con-: 
tains many included fragments of the latter rock varying _ 


vw 


widely in size and shape. Some of these inclusions are clearly 
defined with sharp boundaries but others are somewhat blended 
with the surrounding syenite as though they had undergone a 
partial melting. One inclusion is a mass of green amphibole and 
pyroxene quite unlike the gray gneiss and probably a highly 
metamorphosed fragment of the limestone. 

A diagrammatic section of this locality is shown in fig. 3. The 
intrusion of the syenite into the gneiss in the form of narrow 
lenses with their long axes parallel to the foliation is in accord- 
ance with a very general rule in this region, to which reference 
is made in a former report. Lenses and sheets are of frequent 
occurrence, and the latter in particular often closely simulate 


interbedded layers. 
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Fig. 3 Contact of syenite and gneiss of limestone series. Tongues of syenite in gneiss and 
inclusions of gneiss in syenite. Length of section about 12 rods, 


About a mile west of the station and just beyond the road to 
Lake Bonaparte the syenite projects out into the valley about an 
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: shown. and while the actual contacts are covered the break q 


= fe eat facts. The See appears a few feet south ofa e900 
o terop of limestone and again just north of the latter. The — 
limestone is filled with coccolitic bands and irregular masses oe 
: feldspar of peculiar green and purple tints. The whole aspect — 
= cob this small outcrop of limestone suggests that it has been much = 
altered by eoeaye with metamorphism an it i as y 


“The writer would rice this locality as another intrusive a 
: contact, the small area of impure limestone being an inclusion 
caught in the syenite. But from the description given it is evi. = 
Z dent that the data are far from conclusive and are capable of | 3 a 
=e totally different explanations. It is only when taken in connec-— or : 
4 tion with other localities that this one has a value chiefly con- y 
Ser firmatory. = 
a= FON making a comparison with the phenomena shown near the 
station one important point is brought out. At the latter locality 


the syenite is generally in contact with a narrow band of gray 2 


-__ gneiss, north of which limestone extends for a mile or there- oem 
é ‘abouts across the strike. At the locality just described on the A 
jon other hand the syenite is in contact with the limestone itself, and = 
: continuing northward there is a series of alternating limestones $3 


and fine gneisses quite different from that at the other locality. 
This appears in the following figure of a roughly made section 
about a half mile in length. Thus it is evident that the syenite 
is in contact with different parts of the limestone formation in 
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differ ent places, a fact which falls perfectly into line with 
other structural data thus far accumulated. . 


Fig. 4 Contact of syenite and?gneiss series. Length of section one half mile. — % 


A further and even more striking illustration of the relation 
just brought eut appears on the examination of exposures about. 
one and one half miles east of the last locality where the road from 
Pitcairn forks to Jayville runs close to Jenny creek. Beside a 
~~ waterfall and dam in the creekthere is an excellentexposure of the 
z syenite in contact with a fine, well laminated, dark gray gneiss. _ 2 
g Eo ke contact is very sharp and there is no gradation between the ; 
___ two rocks though the syenite is as usual gneissoid with foliation — 
BS: parallel to that of the fine gneiss. The syenite forms lenses eee 
elongated in the direction of foliation and also irregular masses , 
cutting across the foliation of the gneiss. 
se The width of the lenses varies greatly as does that of the gneiss aS 
between adjacent lenses and sharp inclusions of the gneiss occur eee 

in the syenite. The phenomena are all exhibited with great clear- 
Zi 3 ness in a section parallel to the strike, and after a most careful ee 
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E : enite and fine gray gneiss presumably of the limestone series. The 


=. Fig. 5 Contact of sy 
EZ section is parallel with the strike and is about 25 feet in length. ‘ 


be examination the writer found it impossible to arrive at any satis- 
ee - factory explanation other than that of the intrusion of the sye- 


nite into the gneiss. Fig. 5 is taken from a field diagram of this 


ssolutely identical with it. 


- when compared with that cut at the previously described locali- 
ties. At the first locality, it was a fine grained gneiss, with minor or 


colored, more varied and in much greater amount. ae 


Peterike section, (See also ie 6 The Pe section is ‘not well showr i. 
out as far as it can be seen corresponds precisely in its nature. 


On the whole this locality presents as strong evidence in re- 
gard to the true nature of the syenite as has been found ae 3 
_-where. To be sure the syenite here exposed is not continuous at 
‘the surface with the main body of the rock, but the latter ap-~ 
pears only a few rods away and the material of the lenses is ab- 


. 


As intimated above, the rock cut by the syenite is of interest 


ws 6 


limestone, at the second it was limestone, here it is gneiss again 
‘but quite different from that of the first locality, being darker . 


At the first locality the gneiss was a rather narrow band over- : 4 
‘laid by heavy limestone but here the gneiss is very thick continu- 
ing for several rods across the strike with no limestone showing, _ 
though the highly pyroxenic character with some calcareous 
fragments almost if not quite in place make it practically certain 
‘that this gneiss is also of the limestone formation. 

So in addition to the striking phenomena presented by the dif- 
ferent localities singly we have a supplementary, large structural 
feature afforded in the contact of the syenite with different hori-— 
zons of the limestone formation. 

Taking all of these structural data together they seem sufficient 
to prove beyond doubt that the syenite is a plutonic igneous rock, 
‘and the petrographic and chemical characteristics of the rock so 
far as they have been investigated are entirely in harmony with 
this view. 


,' y 
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While at one time the gneissic structure would have been re- 
garded as positive evidence of sedimentary origin, at the present 
day it is quite unnecessary to advance any argument to prove 
that this is not the case, as such a structure is now known to have 
no necessary connection with bedding and to be quite as common 
in igneous as in sedimentary rocks. As to its origin in the 
‘present instance, the cataclastic structure which develops to a 
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“ Tt is the he tag that this rock of wide exent is distinctly gneis: ot 
ae yet shows its origin clearly that has led the writer to dea 
_ with it at such length; for the western Adirondack region” is 
s largely made up of gneisses which have much in common. with 3 
this rock, and any localities where determinate structural data — 
_ are available demand close study, much closer indeed than has 
yet been given in any instance. So far as the studies have been 
_ carried on the only rocks found which closely resemble the great — 
areas of gneiss and whose origin is fairly clear are those which — 
are certainly or probably of igneous origin. On the other hand, 
ache gneisses which from their mode of occurrence, structure and 
~~ composition are almost certainly of sedimentary origin are very - z 
different as a class from the gneisses of the large areas above _ 


referred to. 
The bearing of these facts and the inferences to which they 1eda. s 
2 _have been discussed in a previous report. But while the con- 
clusion that some of the gneisses are certainly and most of them 
probably igneous seems fully justified in the present state of the 
= inquiry, the writer constantly endeavors not to give undue prom- 
a so inence to this view in dealing with the facts in hand. - It is 
adopted as a finality only when, as in the case under discussion 
a "and in others previously described, it affords a rational explana- 
- __ tion of phenomena that can be correlated and accounted for by 
4 no other hypothesis. 
: ae ; The southern margin of the syenite is much less clearly defined 
~_ than is its northern margin where it comes in contact with the 
ee, _~ limestone formation. Passing southward from the latter the 
syenite at first slowly and irregularly then more rapidly in- 
S __ ereases in gneissoid structure till at a distance of from three to 
Be five miles from the limestone a region of red hornblende gneiss is 


under ihe ita the gradual change of the rock can be fol- 
lowed through every step. But in the region now under discus- 
~ gion the phenomena, while conclusive in regard toome parts | 
the gneiss, are not so for others. From field evidence it is clear 
z _ that the hornblende gneiss adjacent to the syenite is merely a y 
- modification of the latter rock, the passage between the two being % 
quite gradual with no break of any kind. Often the typical red 
gneiss contains large feldspars identical with those of the syenite — ? 
and evidently a residue from crushing. These portions of the 
hornblende gneiss together with the Natural Bridge occurrences _ 
afford instructive examples of true igneous gneisses younger than ie 
the limestone series. : ; 
But farther south toward the Diana-Croghan line and in the 
latter town there are large areas of red hornblende gneiss, 
a coarser, more massive and more quartzose than the gneisses 
> _ ¢learly derived from the syenite. They more closely resemble 
Or ; slightly modified hornblende granites, and indeed at some points, : 
% as for instance Jerden Falls, are nothing but hornblende granite 
‘So far as structure and composition are concerned. While there = 
is no doubt that the syenite passes into typical gneisses on a 
large scale, it is as yet uncertain whether these extensive areas 
of coarse hornblende gneiss to the south and east are derived 
from it or belong to a separate period of intrusion. In either 
event there is doubtless-a close relationship between the rocks. 
These coarse and rather massive gneisses were found by Mr 
D. H. Newland, working under the writer’s direction, to continue © 
without perceptible break into southeastern St Lawrence co. 
beyond Cranberry lake and northward into the towns of Russell, 
Pierrepont and Parishville, constituting a very large area. Oc- 
casionally finer banded gneisses probably sedimentary appear, 
and @ garnetiferous amphibolite similar to that of Warren co. 


. presence of small, scattered areas of the limestone series is prac. ‘* ¥ 
b: tically certain. But the region as a whole is gneissic and affords é 
a good illustration of the large scale on which the gneisses — ¥ 
of plutonic habit occur. Throughout the whole area. with the . 
exceptions already noted the gneisses exhibit their usual char- ~ : a 
: acter, being quite uniform, massive, with almost no banding = 
and the foliation striking northeast and dipping north. 
While it is probable that small isolated intrusions of gabbro a 
occur, the absence of any large areas of this rock is nouces ; = fee 
=z and of considerable importance, as will be noted below. eo 
ss Before passing to the consideration of other topics it may be 


well to sum up the important points which make the syenite of 
particular interest. It is a rock of considerable extent, covering 
not less than 75 square miles, is of igneous origin and younger 
than the limestone. But while its “habit” is usually igneous se 
and its origin would be suspected aside from all structural data, 
the syenite is nearly always gneissoid and passes over into a 
typical hornblende gneiss, unquestionably a product of dynamic 
metamorphism. Though commonly gneissoid, the syenite lacks 
distinct banding except in a few localities, where this structure 

* is associated with basic segregation or with inclusions. While 
the rock is somewhat variable in composition, the variations take 
place very gradually and on the whole the composition is quite ~ 
fixed over wide areas. 

All of these phenomena are what would be expected in a 
gneiss of igneous origin, and it is important to find them so well 
exemplified in this rock whose origin is clear. 

In gneisses of sedimentary origin on the other hand, pro- 
nounced banding with frequent and sudden changes of composi- 
tion at right angles to the strike are to be expected. The lime- 
stone formation furnishes abundant examples of the latter class, 
while, as stated in a previous report, the wide areas of gneiss so 


: t would be expected of igneous gneisses. 
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justifiable Gus as e origin ae be based. But there 
will always remain a group of intermediate character whose — 
= origin will be doubtful. New and more refinéd methods of in 
| _yestigation may narrow the limits of this group, but that it iyo a 


ever be obliterated seems at present improbable. ae 

As stated in the beginning of this report, there is a Be 2 
contrast between the rocks on the northern and southern sides — 
~~ of the Diana-Pitcairn limestone belt. The former region shows _ 

great variety, the latter much sameness. No effort has been 
made to straighten out the tangle of intrusive rocks, igneous 
and sedimentary gngisses and limestones which appear in the ; 

irregular hills, cliffs and minor valleys north of the limestone — 
belt. On the whole the areabordering on the belt and extending 
back three or four miles is the most varied and complex. that 
the writer has seen in the Adirondack region. To map it with 

any approach to accuracy will require a large scale base-map and 4 

much careful work. Only a few facts need be recorded here, 
* and, owing to the very brief examination of this portion of the 
region, they are quite disconnected. 

About two miles north of Harrisville the Gouverneur road 
crosses Jenny creek. Just beyond the crossing a good granite — 
limestone contact is exposed in the road, while to the east a _ 
high, steep ridge of gray granite rises, While consisting essen- 
tially of granite, the ridge shows numerous outcroppings of lime- ‘¥ 
stone scattered irregularly over it. These patches of limestone 
are clearly inclusions in the granite and are more or less affected 
by metamorphic agents. In general the grain is very coarse © 


and this is Sent nines gecohpanied by a beautiful blue color. 

Less often though by no means rarely, typical contact zones, in 
f which pyroxene is the most abundant mineral, are developed. 

‘Occasionally inclusions of the fine pyroxenic gneisses of the lime- 
stone formation may be found analogous to those shown in the 

- syenite. Abundant veins of pegmatite and quartz doubtless rep: 
resent the last stages of igneous activity at this point. 

Half a mile west of this locality, across the Oswegatchie river 
is a bold hill made up chiefly of gabbro which was described at _ 
some length three years since.® 

This same rock has been found in scattered areas of smaller 
extent two miles or more to the westward. In these occurrences 
it is.often extremely coarse and very basic, looking almost black 
at a short distance. In the field it would be taken for a basic 

-diorite, but in thin section shows prevailing pyroxene, though 
hornblende is always present and sometimes in preponderance: 

These outcrops usually show a marked gneissoid structure and 

the true nature of the rock might be a matter of doubt but for 
the outcrops referred to above where the intrusive character is 
plain. The tendency of these intrusions to assume the form of 
greatly elongated lenses or schists, combined with the gneissic - 
structure of the rocks, is apt to lead to confusion in distinguish- 
ing between intrusive and interbedded gneisses. 

A good illustration of this difficulty is afforded by a section 
shown just south of the new sawmill a half mile west of Gier’s. 

The actual outcrops cover about one eighth of a mile, the whole 

section being about one half mile in length. Starting on the 
‘north there isa heavy well-banded garnetiferous gneiss with a 
lens of gneissoid gabbro. Below this is limestone with lenses of 
eranite sometimes massive and sometimes extremely gneissoid. 
Whether there is som? fine, acid gneiss of different origin here 
too, or whether it is all granite, is open to question. After a 
wide break another large mass of gneissoid gabbro appears. 

In this section the limestone and granite are readily classed 
as sedimentary and igneous respectively, but with doubt as to 


a Crystalline limestones and associated rocks of the northwestern Adirondack region, 
Bull. geol. soc. 6:268-70. 


ae let is not that normally present in igneous rocks. Tastedas 
a the ferromagnesian mineral, mica, was the last to form, wrap- 


ping around and including quartz, feldspar and other constitu- — 


ents. The mica moreover is the golden brown phlogophite vari- _ 


ety so common in the limestone. 

It need hardly be stated that no great reliance is placed on 
this structure as an indication of origin, for not only does the — 
order of crystallization vary, but in a region of intense meta- 


morphic action like this the order might be and indeed certainly — 


_ has béen in some cases entirely changed by recrystallization. 
Nevertheless it is interesting when taken in connection with 
the other facts regarding the gneiss and may prove of value if 
found to be arule. Already this inverted order of crystallization 
has been noted in several gneisses which like the present one 
give many indications of being sedimentary. 


FULTON CHAIN AND RAQUETTE LAKE AREA 


As nearly all the work hitherto done in the western half of the 


Adirondack region had been in the marginal portions of the cerys- 
talline area, it seemed advisable to make a trip into the heart of 
the region and take the first steps toward bridging the gap that 
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: ane published by Emmons and some work done by the eo ; 
several years since, and the same being true of central and north- : a 
5 ern Herkimer co. it was decided to examine the region contiguous — e 
te the Fulton chain of lakes and Raquette lake in these counties. — 
This work as carried out gave a section across Herkimer | 5 
co. and well into Hamilton co. and passed through the hitherto. 
unexplored area lying i in the heart of the Adirondack region. In f y 
consequence, while the work was in the nature of a hasty recon- ¥e : 
- naissance and few details were gathered, the broad facts estab- 
_ lished are of very considerable importance in their bearing on 
the geology of the Adirondack region as a whole. Ren 
_ Approaching this area along the line of the Adirondack and St es os 
‘Lawrence railroad the first outcrop of crystalline rocks is seen . 
in the bed of Woodhull creek about an eighth of a mile north of 
the Forestport station. The rock is a rather massive, coarse, 
= hornblende gneiss and when freshly blasted is of a deep gray 
*  ___ color with a slight greenish tone. The grain is quite variable, 
a and coarse, almost pegmatitic areas are seen with some quartz 
veins. The strike is northeast. . 

This rock continues two or three miles north and then a pink 
gneiss mingled with gray comes in. Two and one half miles north 
of White lake a quarry has been opened in a high, steep ridge,” 
round the northeast end of which the railroad runs. The rock is 
an acid gneiss in various pale tints of pink, green and gray and 
often contains large bunches of garnet (pl. 7). 

Most of the outcrops shown along the railroad as far as Fulton 
Chain station consist of either pink or gray massive gneiss, 
though some dark, more schistose rocks occur in small patches. 
Similar rocks are crossed in driving from Fulton Chain to Port 
Leyden in the Black river valley, the coarse massive gneisses pre- 


Gees the limestone series, though! in ae hasty ¢ 
on made no limestone | was seen.@ 


oe well. foliated with strike n40°e Pe eg 25°n. A fewer aa 
north. of the station in this ridge is the mine. which * 
nished the ore for the forge which has given the name to the 3 
ghboring hamlet of Old Forge. Though the ore deposit is of ; a: 

peeinely meager dimensions to have apa to the javesteie otss 


century ago, it is a7 ‘without interest. . . 
The opening is broad and low, of slight depth but sufiicieht to. 
cS expose ‘the ore well. At this point the rock of the ridge is uate 
- massive, having all the appearance of a medium grained, red 
= hornblende granite. Irregularly scattered through this rock and 4 
ee, shading into it by imperceptible degrees are areas of fairly coarse 
_ pegmatite. These areas are sometimes yein-like in form but quite — 2 
as often entirely irregular, and their gradual blending with the ~~ 
a country rock is so marked that it seems hardly possible to regard aa 

them as intrusions. While sometimes highly quartzose, the peg- 
matite is more generally marked by a great predominance of feld- 
= spar in roughly bounded crystals. Under the microscope this 
feldspar is shown to be an acid plagioclase. se 
Filling the interspaces between the feldspars or the feldspar - <S 
and quartz is magnetite, which serves as a sort of binding ma- e. 
- terial to hold together the other minerals; and it is this rock that . Sj 
constitutes the ore. In the dump specimens as well as in the _ 4 
“walls of the mine the magnetite is a decidedly minor constituent _ 3 
of the pegmatite, which is itself in limited amount. So the oreis — 

ree very lean and forms a limited and irregular body in a hard wall 

_ rock. But as the proportion of magnetite varies widely and 
occasional lumps are comparatively rich, it is probable that a oe 
little fairly good ore may have been taken out. , 


a 


aSince the hbave. was written Mr D, H. Newland has found a little impure lime- ~ m 2 
stone at this point. 
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ie ponbicdeme Caan The tas of known facts is so ) meager 7 
as to make any conclusion very hypothetical, for even the nature ee 
= «f the country rock is uncertain. But whether this rock is igne-- 
ous or a very: intensely metamorphosed sediment, it seems to the — 
E _ writer that we are forced to about the same explanation for the — 
ore body. ! ao 
Assuming the rock to be as it probably is igneous, the stamens se 
Be rection and mode of occurrence of the pegmatite are opposed ie 
_ to the idea that it is a strictly primary igneous segregation. In- 
‘stead it is much more likely to have resulted from the action of : 
_hot solutions, aided perhaps by vapors, acting during the cooling FEDS 
of the rock. 
If on the other hand the country rock is of sedimentary origin, 
. it has undergone such intense metamorphism as to be con- 
verted into a rock having all the structural peculiarities of a 
granite. Even if such a complete change can be effected with- 
~ out fusion, it ean hardly result without the production of much - 
heat and in consequence heated selutions would play an active 
e part in the process of crystallization. 
It is to these solutions that we must look for the formation of 
the ore deposits, and thus we are led to accept a process quite 
similar to that first suggested. In either case the ore is regarded 
_as concentrated by hot solutions from the immediately adjacent 
rocks. 
That the ore was formed by one of the processes mentioned and , 
+ ” most probably by the first seems to the writer a natural and jus- 
| tifiable inference from the phenomena presented in the deposit, 
though with the scanty data at hand it is impossible to follow 
the process in detail or even to be certain of its truth in a general 
. way. 
It is interesting to note that with this as with the other mag- 
netite deposits thus far seen in the western Adirondacks there is 
: nothing to suggest its origin as-a contact deposit where gabbro 
is intruded into gneiss, as Prof. Kemp has shown to be prob- 
able in the case of the large bodies of magnetite in the gneisses 


r above described. The latter are of course analogous to the titans 


From Fulton Chain station ¢ a reconnaissance was made to the 


tion gives in addition to previous work a section of considerable 
width, extending from the Black river in Lewis co. across Herki- 
mer co. and half way across Hamilton co. Throughout this lake 
region there is, excepting a few localities to be referred to later, a 
‘great uniformity in the geology and the area may be briefly de- 
scribed as a whole. 
The prevailing rock is a medium grained hornblende gneiss, 
closely resembling that described as occurring at Forestport. In 
ordinary weathered exposures the rock is light brown, but when 


fresh is a deep gray, sometimes with a greenish tinge, or a pale 


red, the passage from one color to the other being quite gradual. 
While foliation is usually shown, it is seldom very perfect and 
massive phases are common. Banding though occasionally 
present is a decidedly exceptional feature. The foliation strike 
is prevailingly northeast though exceptions are not rare, and the 
dip when shown is usually to the north. 

The most pronounced feature of this rock is its uniformity 
over wide areas, the utmost sameness being presented in a very 
large percentage of the outcrops seen throughout this region. It 
is well shown at many points along the shores of the lakes and 
on the neighboring mountains. 

The same unformity marks the rock as seen in thin section. 
It is an aggregate of microperthitic feldspar, quartz and deep 


- ee rock, such as those in the syenite of Diana and Piteair n 


1 -iferous magnetites of the gabbro areas in Essex co. eng, on an . 
: much smaller scale. 


southeast, east and northeast, embracing the region about Little : 
_ Moose lake, Lime Kiln creek, and Lime Kiln, Fulton Chain, North — / 
Branch, Big Moose, Raquette and Forked lakes. This examina- 


or 
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conspicuous. Cataclastic structure is Ds rare, having been ee 
x “obliterated if ever present by recrystallization.. 

 Gneissic rocks differing in a more or less marked degree from 
ae the last occur on a small scale, and in some cases are doubtless i 
_ peculiar modifications of the hornblende gneiss, while in others 
eg they must be regarded as quite distinct. Of the latter classisa 
very dark colored rock outcropping on the recently constructed se. a 
road from Fourth lake to Mohican lake about two miles west of — 
the latter. This rock is composed of strongly pleochroic hypers- 
_thene and basic plagioclase with an abundance of garnet. In 
mineralogical composition therefore it is garnetiferous norite, but 


-as its structural relations are unknown it can not be classed as- : 5 
an igneous rock, being more probably a member of the limestone 3 
_ formation. 

Another gneiss that appears to be totally distinct from the pre- 
yailing hornblende gneiss occurs on the long point jutting out - 
from the western shore of Raquette lake. This is a rather fine 
' grained rock made up of thin alternating pink and green bands. | ae 
: Nothing could present a greater contrast to the massive, uni- 28 
form gray gneiss and it is such a contrast as seems to demand the . 
recognition of the two rocks as entirely different formations. | 
Still other types of gneiss appear, but those only need be de- 
scribed which occur in connection with the crystalline limestone 
which has been found to have a considerable development in this 
region. 

In a previous report the writer stated that, while in passing 
from the large limestone belts of St Lawrence co. toward the 
southeast the amount of limestone decreased, it was probable 
that scattered areas would be found all through the Adirondack 
region. This is borne out by the presence of several such areas 


s ‘Seventh AES on Hie west Rhee ant the island of Bighth aren 
= Lime Kiln creek and on the east shore of Raquette lake. Rusty 
gneisses like those of the limestone formation but not accom- — 
- panied by any actual limestone have been found at two points — 
between Seventh lake and Mohican-lake, en Lime Kiln lake a 
at Moose River. 3 
In view of the fact that the limestone on account of its ready a. 
_ solubility is apt-to be very inconspicuous, and that-only arapid 
~ reconnaissance of the region was made, it is certain that other 
-. limestone areas occur and that it is by no means a rare rock. a 

Perhaps the most typical development of the limesone is on - 
Lime Kiln creek southeast of Little Moose lake near the logging eS 
dam. The limestone here is coarse and fairly pure though pene- a 
trated by a great deal of pegmatite. Rusty gneiss is present, 

- much contorted, and the whole association and structure is pre- 3 
cisely like that of the limestone belts of St Lawrence co. 4 
At the logging dam there is exposed a well banded, fine gray _ 
gneiss which would be suspected of belonging to the limestone 
series, even if the limestone-itself did not appear in the immedi- 
ate vicinity. 

About half a mile down stream from this point at the mote 
of a small brook there is an outcrop of mica schist and.a highly 
quartzose rock, the two apparently bedded rocks of sedimentary 
origin. Thin section shows these rocks to be, the one of true 
mica schist, the other an impure quartzite containing much 
pyroxene, zircon, etc. No equally good examples of these two 
types of metamorphosed sediments have been seen by the writer 
anywhere else in the Adirondack region. The presence of the” 
limestone five or six hundred feet up the brook, showing the 
Same strike and dip (n40°e, 45°n) as do the schist and quartzite, 
tends to substantiate the conclusions as to the sedimentary origin 

of the latter. The facts observed in this vicinity indicate the 
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AS, presence of quite an Sctehsiee belt of the limestone formation 
_ which should be traced in detail. 


Rocky point and Goethe’s point at the head of Fourth lake pre- 
sent a variety of the limestone totally different from any that 


“the writer has elsewhere seen. The limestone with associated 


gray and rusty gneisses occupies only a small area and might 
easily be overlooked did it not form the shore of the lake for a | 
short distance. On a weathered surface the rock presents at first 
glance a marked resemblance to a fine conglomerate, with the 


_ pebbles projecting above the more yielding cement... But on 
cioser inspection the pebbles resolve themselves into crystals of 


feldspar from a quarter of an inch up to one or two inches in 
diameter, while the cement is fine crystalline limestone CONST 
ing much pyroxene. 

It is evident that the feldspars are not residual but a product 
of crystallization in situ. For not only can no foreign source be 
discovered for them, but their angular form, unity of character 
and relation to other minerals show their autogenic nature. The 
limestone also shows large angular and rounded masses of 
schist and pyroxene gneiss scattered through it, which further 
recall the appearance of some conglomerates. But it is evident 
that these fragments are identical with the schists and gneisses 
of the limestone formation itself, and when the breccias and 
pseudo-conglomerates of the limestone of St Lawrence co. are 
recalled, it is clear that this is an extreme case of the same kind. 
The formation has been subjected to pressure sufficient to crush 
the imbedded gneisses and schists and mingle the fragments with 
the flowing, putty-like limestone. 

The appearance of the feldspathic limestone is shown in 
plate 8. The peculiar “ pebbly ” aspect is evident, while at the 
same time the very characteristic surface produced by weather- 
ing is quite as apparent as in a normal crystalline limestone. 
The pseudo-conglomerate is shown in plate 9, which also affords 
a nearer view of the feldspathic limestone. 

‘In addition to the peculiar feldspathic limestone described 
there is a good exposure of typical limestone associated with 
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rem with He: formation of small crevices es solution is v 
_ shown in plate 402° se 
. The island near the south shore of Seventh lake is eee up po 
erry and well banded gneisses with some highly impure qua 
-zoge limestone. In the rusty gneiss.are thin beds of chondrodi 
Boi edtone This is a rare rock in the western Adirondacks, hé 
a ing been previously found so far as the writer is aware only 
- the town of Rossie, St Lawrence co. In the present cas 
~ the chondrodite is of a rich reddish brown color, and is very 
= abundant, affording a rock of a beauty seldom surpassed. i 
The rusty gneiss also contains many lenses and veins of coarse. Em 
calcite rich in quartz, mica, pyroxene, ete. This calcite dissolves _ 
with a very smooth surface, quite unlike the rasp-like surface 
commonly shown by weathered crystalline limestone, and as a 4 
Ss : ao result of this solution the gneiss is full of cavities containing 1 the — 
eS loosened silicates, ete. 2 
Layers of almost pure, gray tremolite are shown: and other 
layers are highly micaceous. Graphite is abundant through the 
eee rocks, while veins, lenses and irregular masses of quartz and 
: pegmatite are present in great quantity. <# 
ag - While there is some variation in strike and dip, ry: ordinary 
ts northeast strike and steep northerly dip predominate. Plate 11% : 
shows this locality as seen from the lake. 
se a The great variety of rock shown here illustrates in a striking 
manner the general rule that the gneisses which are of undoubted 
sedimentary origin vary. widely within narrow limits and retain 
much of their original bedded character. But even here there is 
not lacking an element of uncertainty; for there are present two 
layers or lenses of fine, pink granitic gneiss, quite unlike the — 
other gneisses and in every respect resembling an igneous rock. 
That it is such is extremely probable and yet the structural data 
presented are not sufficient to establish the fact. 
Rusty and gray banded gneisses also appear on the adjacent 
south shore and on the north shore near the outlet, and, though 
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e gh coplite: ‘The usual gray and Sere gneisses with 
te Eepapaite are present es are not elt shown. 


a but the formation is probably represented as indicated on He b 
_ map by rusty and well banded gneisses at several points. . 
From the foregoing it is evident that the limestone formation ; 
has a yery considerable development in the region under con- ' Bama! 
a sideration and that it corresponds closely in character with the - 
limestone formation of St Lawrence co., though so far as seen - ; 
there is a relatively larger amount of the associated gneisses 
and schists, and the limestone itself is decidedly less pure. While - _ 
it is natural and for working purposes convenient to assume that \ — | 
the limestone formations of the two areas are essentially the —_ a 
~ same, the fact must not be lost sight of that this assumption will ae 
_ perhaps never be proved true. And even with this condition the - 
assumed equivalency must not be considered as analogous to the _ 
equivalency of different areas of a paleozoic or later limestone, ae 
: but rather as meaning a deposition at not greatly separated in- . 
tervals with a subsequent history essentially identical. 
From the data presented above it is clear that this considerable 
area in the very heart of the Adirondack region is made up essen- 
tially of gneiss, with minor quantities of crystalline limestone 
and its associated sedimentary gneisses anid schists. f 
| While local.variations come in, all of these rocks show_a pre- 
e" _ yailing northeast strike and northerly dip. This is entirely analo- 
gous to what is shown in St Lawrence, Jefferson and northern 
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of a gray gneiss abanieally identical mith that of the lake re 
: here described and having the same- prevailing strike and ‘diy 
-- We have thus three areas stretching entirely across the wes 
half of the Adirondack region, one at the north, one at the so 
and the third midway between, and in all of these areas the ro 
are essentially gneisses with more or less limestone, and alw 
with a prevailing northeast strike. So far as the writer is 
%: formed these facts fall closely in line with the results obtained b r 
Professors Kemp and Cushing on the east and lead ee P 
to the conclusion that the Adirondack region, instead of consist- i 
E ing of a great central mass of gabbro surrounded by a narrow — 
fringe of gneisses and limestones with quaquayersal dip, is essen- 
tially composed of gneisses with numerous limestone belts, hay. <a 
ing northeast strike and north dip, and cut through on the east 
by immense intrusions of gabbro. It is still possible of course 4 
that some areas of gabbro may be found in the unexplored por- I 
tions of the western half, but even should this be so it would not — 
materially modify the above conclusion, as they must necessarily 
be isolated intrusions of no great extent, rather than parts of a. 
large area. Very small intrusions of gabbro have been as. a i 
matter of fact found in abundance, and the writer has thought = 
that they were derived from a central core, but this supposition _ = 
must now be abandoned and these gabbro intrusions recognized 
as quite independent phenomena. 2 
The foregoing accentuates the fact emphasized by the writer | 
in his last report that the great problem of the Adirondack region 
lies in the origin of the gneisses and their relations to the lime- 
stone formation. As to the importance of this problem it is 
only necessary here to add that it is if possible increased by the 
establishment of the great area which these rocks occupy. 
On this problem the facts above enumerated have a bearing 
though they are far from affording a solution. That some of the | 
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BANDED GNEISS OF LIMESTONE SERIES, WITH MUCH PEGMATITE. ISLAND, SEVENTH 
LAKE, FULTON CHAIN 


gneisses which evidently belong with the limestone. 
_ This uniformity together with the composition and sidcaye of 


“the gneiss seems to the writer to indicate with great probability — ghee 


an igneous origin. This idea is strengthened on comparing the rock 
with the syenite gneiss of Diana above described, the two rocks 


being somewhat similar in composition and structure. Pointing i 
_ in the same direction are the facts presented on the north shore 
_ of Sixth lake, where in a steep cliff the limestone is cut through 
7 and through with typical intrusive contact zones by a granite 


which runs over into gneissic facies closely resembling the horn- 
blende gneiss. Nevertheless this rock is not continuous at the 


-- gurface with the main mass of the hornblende gneiss, and so, 


while the occurrence is suggestive, it is far from conclusive. At 


_ no other point is there any direct evidence as to the relations be- 


tween the limestone and the gneiss. 

Thus, while in the writer’s opinion, this great formation will in 
all probability prove ultimately to be of igneous origin, the evi- 
dence thus far obtained is clearly insufficient to establish beyond 
question that such is the case. | 

HAMILTON Cotiecn, Cuinton, N. Y. 
February 1898 


"That it is part of the limestone Raho the writer finds it — P Ee 
- difficult to believe in view of its extreme uniformity and lack of ? 
_ banding, in both of which respects it is totally different from the 
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Jamus Hat, State geologist. 


Srr—I submit herewith a continuation of my previous reports — 


upon the crystalline rocks of the eastern Adirondacks. The 


former papers have dealt exclusively with Essex co. In the 


present one the work has been done in Washington, Warren and 
Hamilton counties, and ina small part of Essex, which I had not 
previously reached. ‘The field work has been chiefly performed 
by Mr David H. Newland, B.A. acting under my general direc- 
tions. During a part of the time Mr Newland was assisted by 
Mr B. F. Hill, B-A. Ispent a week with the former in the complex 
area around Whitehall, but aside from this and from some recon- 
naissance trips through Warren co. in previous summers, the re- 
port though written by myself is based upon his observations. 
Very respectfully yours 
J. F. Kemp 
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# a portion of Essex co., lying to the north, ttt has already been 
reported upon,’ and it is our intention to complete if possible in : 
1898 the mapping of the crystalline rocks to the fringe of Wee oe 
zoic strata on the south. 
_ One of our chief objects, specially in the northwestern portion 

od the region here described has been to determine the southern 
and southwestern limits of the Norian series of labradorite rocks, say 
Or work has proved that on the southwest so far as we now E 
_ know, they do not cross the Essex co. line, but are succeeded by 
the usual gneisses and crystalline limestones. This will appear 
~— at once from the geologic maps submitted herewith. We have . 
found them on Moose pond, on Mt Santanoni and on Cold river a 
near the Preston ponds, but to the west and south, beyond these 
_ points they soon die out. Inasmuch as they are reported to re- 
_— appear at the gorge of the Mohawk at Littlefalls, there are 
probably other small areas in the intervening wilderness, but be 
we do not anticipate extended developments.’ Prof. Smyth’s ; . za 
work will throw light on this question in time. This statement i. 
refers specially to those rocks which are chiefly labradorite (i. e. 

the anorthosites). The basic gabbros we have found in wide dis- 
tribution and some of our gneisses as later set forth may belong | 
with the Norian rocks. 

Ag a result of the field work on which this report is based and 
of the subsequent study of thin sections of many of the rocks as 


aj. F. Kemp. Preliminary report on the geology of Essex co, 15th annual report 


of the N. Y. state geologist, 1895, p. 575-614. 
bA small area was discovered by Mr Newland in 1898 in the northwestern corner of 


Warren co. 


Saihistaltcs at first, but which microscopic study shows to ‘bi 5 
crushed eruptives. — _The gneissoid structure has been super-in- me 
duced upon them by these processes, and even uncrushed nuclei — 
or lenticular eyes (Augen) have been destroyed. Apparently 
A biotite has been prone to develop along some surfaces of displace- ae 
ment. In the exposures about Whitehall the crushing and ee 
granulation are specially marked. so 
2 Our knowledge of the geology of the region will be ae = 
= advanced as soon as we can find the necessary evidence to prove — 
_ what the gneisses were before they suffered metamorphism. In | 
former reports mention has been made of gneisses of a general 
oe ; greenish color which have been found under the microscope to 
. consist of microperthite in largest part, with which are varying 
FS amounts of quartz, brown hornblende, emerald green augite, * 
hypersthene, plagioclase and small accessories. Varieties? rich 

in quartz have been met and again others with no quartz but — 
with abundance of dark silicates. The commonest variety is 
: se hear syenite in composition. These rocks have been very puz- — 
Se zling, because in the field they resembled gabbros so closely, 
whereas in the laboratory thin sections showed mostly micro- s 
-perthite, i. e. orthoclase, thickly penetrated with albite. They 
were specially cited when Ticonderoga township was described 
sy" in the report for 1893, p. 452. All the varieties on the south were _ 


a See Report, N. Y state geol. for 1893, 
p. 470, North Blba, series 1. 
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Pp. 452: petrography of series 1 in Ticonderoga; 


ue containing microperthite oe dark renee in quantity, se 
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; edge of the Adirondacks and has aided to clear up many obscure 
and puzzling facts which have been often observed by one of us 
(J. F. Kemp). The Loonlake,° Franklin co., rocks are regarded le 
by Prof. Cushing, doubtless with entire correctness, as belong- a 
is ing to the eruptive series of which the labradorite rocks are the > 
leading members, but as they are in highly gneissoid development _ 
_ in the area here described, and as they are far from the labradorite : s 
_ »rocks, they are mentioned in the general series of gneisses. For pie: 
convenience they will be called the “ Whitehall type” of gneiss yt ane 
because they are abundant in Whitehall, just in the southwestern — 
outskirts of the village, where they are quarried for under- 


pinning. We may therefore safely refer to an original eruptive A és S 
rock, all the dark green gneisses that have this mineralogical = 
composition, however strongly foliated they may be now. : : De 
3 Ina former report by one of us, a coarse porphyritic rock of Bae 3 
the general mineralogy of a diorite was mentioned. Somewhat 
‘ similar ones were found in several places during the field work of 
ie 1897, but most important of all is a hill north of the village of ~ fe 
Horicon, that is a coarse granite-porphyry. It has large pink, but , 
thoroughly granulated phenocrysts of microcline in a rather Dior, 


a¥.XKolderup. Die Labradorfelsen des westlichen Norwegens. Bergen’s Museum’s Aarbog, 
1896, 5. 

bH. P. Cushing Augite syenite near Loon Lake, N. Y. Read at meeting of Geological society of 
_ America, Dec. 1898. Bulletin of the society, 10:177. 

eLoonlake, Franklin co., on the Chateaugay R. R. and the N. Y.C.R.R., is not to be confused 
with Loonlake, in Chester cowiehip: Warren co. 
- a@J.¥F.Kemp. 1893. Remarks on Ticonderoga, p. 454. 


clase, plagioclase, quartz, magn¢ 
F sew ere we have often met augen- gneisses set this 
4 O8Y, or with more or less quartz than the type, and we ha 
at ¢ a loss to account for them. The hill at Horicon has be 
“quarried in some places for a massive granite, but to the nor 
the massive rock passes over into an augen-gneiss. "There is 
“cellent ground for referring therefore many augen-gneisses else- wf 
: where, to an original porphyritic eruptive of this character. The 
oc rock i is called in the following pages the “ Horicon type.” . 
4 We have also discovered, and specially around Whitehall, 
excessively or purely quartzose gneisses or foliated quartzites 
that are quite certainly metamorphosed sediments. They form a 
notable areas along the head of South bay, Whitehall township, ay 
‘and will be called the “South Bay type.” Some feldspar is — 
present, and more or less garnet, but the quartz is far in excess 
of any possible igneous rock, except a pegmatite that is almost 
a quartz vein. The exposures are too large for a pegmatite and 
they are associated with crystalline limestone. They are similar 
to the rocks described as quartzites by Dr F. D, Adams from the ~ 
‘Laurentian areas of Quebec, as is shown by a comparison of 


are 
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specimens.. These rocks have been elsewhere noted by the senior 


writer, in association with the crystalline limestones. There is 
also the peculiar graphitic quartzite at the graphite mines near 
Hague, Warren co. that must be noted as an additional Pre- 
cambrian quartzite, of the highest stratigraphic significance.* It 
is fully described on a subsequent page, but we may note here 
also, the sillimanite-garnet gneiss, that lies over and under the 
graphitic quartzite as a rock not observed as yet in any other 
part of the mountains. We have been led by these exposures — 
to a strengthened belief in the former presence of a great series 
of sedimentary rocks, which had been already indicated by the 
crystalline limestones, but in which from previous work -we had 
seldom noted well-marked fragmental sediments. We are hope- 


a See C. D. Walcott. Bull. Geol. soc. Amer. 10:227, pl, 22, This note appeared after the 
present report was sent in, 


Whey | are most. ‘eter ins ented 
Erewcon and Minerva townships of Essex, and to the south — 
become thinner and more scattered. So far as we have observed | 
they are less common in eastern Hamilton co. There is evi- 
dence to show that stratigraphical relations can be proven and i 
that anticlines and synclines can be demonstrated. 

5 Dikes of basic gabbro usually of moderate width, but litho- 
logically like the larger masses in Essex co. have been met over 
a wide area—in fact in almost every township in Warren, buty fa 
the basaltic traps almost disappear. Except for one or two 
‘south of Whitehall, the entire region here covered is barren of 
them. The anorthosites likewise fail,” as stated in the introduc- 
tory remarks. 

6 The paleozoic strata are only found as fringes around the 
crystallines or as setting short distances up valleys and not far Bee 
from the larger exposures to the south, except in the Wellstown . 1 ; 

instance in southern Hamilton. This last named outlier was 
Studied somewhat carefully by Mr Newland, but as it raised 
__-—-s« questions in his mind that required more attention than he was pe 
able to give them, in 1897, the subject is allowed to go over= 
till our next report for its full elucidation. It may be premised i i 
that the evidence gathered still seems to us to indicate the advance a 
of the Potsdam sea up a preexisting valley, rather than the ex- Toe, 
clusive infaulting of an otherwise widespread Cambro-Silurian ; 


) 


mantle over all the crystalline area.? 

7 Glacial striae have been noted in quite a number of places. 
They are almost always N 10 to 15 E, but they may be N and §, 
or as much as N 35 E. These directions are more northerly 


a Mr Newland found one area in northwestern Warren co. in 1898, which will be described in our 
next annual report. 
bCompare R., Ruedemann, Amer. geol. Feb, 1898 p. 75. 


eer has noes an old aoe of the Hudson ieadiad the ioe 
f the south near Corinth, but regarding the Sacondaga we have no 
- data to determine the diverting course. 


In the following descriptions the same provisional names ‘tone 
the formations will be employed as in former reports. The 
stratigraphic demarcation between series 1 and series 2 is not a 
sharp. The limestones may be but minor members, perhaps 
several times repeated in series 1, but they are lithologically 
distinct and peculiar. They are quite abundant in Warren co. 

Series 1. Gneisses usually with both orthoclase or microper- | 
thite and quartz. Varieties with hornblende, biotite and 
pyroxene and with almost no dark silicate, are met. Plagioclase 
is usually present and may be the only feldspar. The exposures — Ra 
vary in color from very light gray, almost white, to dark gray . 
ne : or even to red. The foliation may be conspicuous or may almost 
an fail. Two types of gneiss have been specially noted; the 
ae _ “Whitehall,” usually dark green in color, and composed of 
ar microperthite, some plagioclase, varying amounts of quartz, emer- 
iy ald green augite, dark brown hornblende, often hypersthene, and | 
Sometimes garnets; the “ Horicon ”, light colored augen-gneisses 
believed to have been derived from porphyritic granite like the 
one quarried at Horicon. 


Some anes 


Series 4. Paleozoic sediments, including the Potsdam sand- y 
stone, the Calciferous limestone, the Trenton limestone and the > ® 
Utica slate. , 

Series 5. Trap dikes which may be in part or whole, Pre 
y cerbean porphyries are not-met in the area here described. . 
_ Series 6. Glacial and post-glacial gravels, sands and clays. 
of these special attention has been only given to the Champlain si 
clays. 


Ly ay, 


Local geology by counties and towns 


= WASHINGTON CO. 
The towns will be taken up in the following order, beginning 
on the north, Putnam, Dresden, Whitehall and Fort Ann. A> : 
‘small area of crystallines remains to be mapped in the southern | Bh, 
part of the county. All the eastern part of Washington co. is 5 
formed by the paleozoics, but we have given them but slight at- “3 
tention as they have already been outlined by Charles D. Wal- 
cott,? whose results have been incorporated in the state map. 


- Putnam 


* Topography. Putnam township lies on the high ridge between 
Lake Champlain and Lake George. It is practically a rocky 
hg neck, steeper on the side toward Lake George than on the one 


aThis was mapped by B. F. Hill in 1898 and will be described in the next annual report. 
bCharles D. Walcott. Taconic system of Emmons, and the use of the name Taconic in geologic 
nomenclature. Amer. jour.sci. Mar. 1888, p. 229, Ap. Dp. 307, May, p. 394. Plate 2, after p. 346. 


is: hills front immediately on fone George. ‘thee. a ar u 
) marked cross: passes, both of which are utilized By high- 
ways ; ae 
Series tL ‘Phe greater part of the town consists of gneisses b : 
longing to this series. The prolongation of the ridge of Mt 
‘ ‘Defiance of Ticonderoga township, enters from the north, and 
- terminates in Record hill and Anthony’s Nose. The gneiss of © 
Mt Defiance is peculiar in presenting a marked igneous aspect, © 
and in thin section exhibits microperthite, augite, hypersthene, — 
: hornblende and quartz. This is the “ Whitehall type” of this — 
pe report. The same type of rock continues into Putnam, but 
: gneisses of a different character are also met. Much biotite 
appears and every evidence of intense compression and shearing 
is present. The feldspars are frequently white instead of green 
and the rock is often decidedly schistose. Gneisses of the com- tf 
position of hornblende granites or of diorites and of more mas-_ 
sive aspect are of wide distribution and others of a very quartzose 
character are richly provided with garnets. Just south of 
Wrights, a dark hornblende schist was found in the gneisses 
(spec. 40) probably representing a pinched intrusion of basic 
rock. The strike of the gneisses is quite variable. Near Wrights 
it is nearly north and south with an easterly dip, but elsewhere 
! it is chiefly east and west, or a little north of west, but the dips 
py: are variable. As no stratigraphic significance, is attached to 
the foliation no attempt has been made to work out structure. 
is ~ In any event more determinations of dip and strike would be 
needed than are now available. 


Series 2. The crystalline limestones form a small area in the 
southern portion of the township. They are coarsely crystalline, 
graphitic marble, with much quartz disseminated through them. 
They are conformable with the strike and dip of the inclosing 


a@Similar rocks were studied by H. P. Cushing in 1897 and 1898 near Loonlake 


where they are regarded as belonging to series 8, and this is also quite possible in this 
area, 
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erystalline fechyritic rock, with large Pie of plaste 

clase, up to one inch across, and was probably a porphyritie dio- 

rite. At both exposures it has however been compressed and 
sheared so that it is now an augen-gneiss. The phenocrysts — 
and groundsmars are thoroughly granulated and much biotite, ‘ 

5 presumably secondary has been formed. In no. 4 garnet rims ea 

; surround the phenocrysts, appearing only along their outer edges. 

The mass of the rock impresses one as a coarse sandy. aggregate, 

_ aithough the grains are now firmly bound together. Similar rocks 

_— to these were earlier met in Ticonderoga, and are referred to on” 

__p. 454, of the Report of the state geologist, 1893. — 

_ Series 4. Some extremely interesting outcrops of the paleozoic ee 

_ Sediments appear in Putnam. The Potsdam is the most extensive . : 

__ ef these and covers three or four square miles. Only a thin cross- hee 
section is however seen resting on the underlying gneiss. The 
beds are quarizites, which are often quite coarse conglomerates. Be ee 
In the southern area, near specimen 32, the conglomerate con-- & 

’ tains quartz boulders up to 6 inches in diameter. In the finer. ee 
varieties ripple-marks are at times well developed. The quartzite Bees dee 
is often very feldspathic and is practically arkose. The clastic Rees 
material has been derived from the neighboring gneisses. The in os 

- Calciferous is the usual, blue siliceous variety, characteristic of Bie. 

the Champlain valley. Its contacts against the Potsdam were in i 

each case along faults. The dip of both is in all cases flat and 
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Series 5. No trap dikes were found... | ce | 


ees and that een fronts the cliffs. ee she 
ae es pirates are visible in the clays, one about 40 feet. 


: iiues: are oe present,? but we ae no specie attenph 
- trace them. No fossils were noted in the clays. ee 
Glacial striae were recorded in several places. In aes in 
y a stance the direction was northeast and southwest. 
: Mines, ete. There are no mines or other economic development 7 
- inthe town. . ae 
Faults. There has been considerable post-Ordovician faulting. — ; 
‘The sections AA and BB on plate 1, show these and bring out ~ 
clearly the faulted contacts of the paleozoics on both the old — 
crystallines and on each other. The faults trend in a north or 
northeast direction but the amount of the throw could not be — 
determined. The Potsdam of the northern area reaches an alti-— 
tude of 634 feet A. T., and the Calciferous, south of Putnam 
village stands about as high. 


_ _ Dresden 


ha Topography. Dresden presents much the same topography as 

« Putnam. The high, rocky neck between Lake Champlain and 

: Lake George is continued to the south, with a tendency to widen 

; ’ somewhat. The greatest altitudes, as before, are near Lake 

rey George. Mt Erebus in the southwest corner of Dresden, reaches 

: : 25338 feet and Black mountain 2665 feet, but there is no longer the 

gradual slope to Lake Champlain. On the contrary a steep ram- 

part of fairly high hills fronts the latter. There are several east 

and west passes, of which the one running west from Dresden 
Center is the most notable. The valley of Pike brook is a marked — 

depression with a bearing west of north, but aside from it, most 

of the brooks run nearly east or west into the two lakes. On the 


aS. Prentiss Baldwin, Pleistocene history of the Champlain valley, Amer. geol. Mar. 1894, p. 170. 
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ord 
atural southern end of Lake Champlain, In the cliffs alon the 
eat front ot Mt Diameter a a most impressive and predinlt RESP 


= ms eee in the maps accompanying this report, but the ° rock 
_of the larger part of the area departs from the typical gneisses — 

. * ~~ as will be shown. All the metamorphic rocks show evidence of. 
most intense compression. The foliation is fine yet persistent _ 
and though the individual laminae may be but a sixteenth of an 
inch thick, they run with great regularity. In the northern — 
part of the town, from specimen 38 north, the gneisses are gran- : € 


 itie in mineralogy, and contain many small garnets. Quartz is a See 
frequent and biotite is richly developed. Squeezed pegmatites ~ e i 
may be detected. Again on the shores of South bay and along ; 
Pike brook, where the latter forms a cascade near its outlet, the i 
gneiss is strongly and regularly foliated and makes the impres- aes 
_ sion upon the observer of being derived from anoriginal quartzite. 
In the central part of the town, north and south of Dresden 
Center, the gneisses are green and of marked eruptive aspect. — 
The foliation, although always discernible varies in distinctness. 
‘ The feldspar of the rock has a bright glistening luster on cleavage 
z faces and large porphyritic crystals are often noticeable. Some 
: of these are striated and are plagioclase, but the major part are 
unstriated orthoclase. Thin sections show the same relative he 
amounts of the two and with them are monoclinic and orthorhom- 
bic pyroxene and quartz. The pyroxenes under dynamic stress 
are largely altered to granular garnet. The orthoclase is chiefly 
microperthitic. This is the same rock that is mentioned under 
Putnam as forming the southern prolongation of Mt Defiance, , 
and is a variety of the “ Whitehall ” type. It is really an augite 
syenite, but is a peculiar variety. It may be a member of the 


aah the map. East and west striker are common, but gree 
- ones are not lacking. The dips are so irregular that much. 
ae crumpling is shown, but very detailed work will be necessary to 
~ work out the structure, although the variability of the strikes — : 
and dips and their lack of connection with the topographic : 
features leads to the conclusion that the latter are primarily due © 
to faulting, irrespective of rock-structure. 
Series 2. The crystalline limestones were met at only two 
localities one of which lies a short distance west of Dresden 
“Center and the other is on South bay. The former exposure is 
small and is inclosed in gneiss as shown in section CC, plate Chie 
The limestone is much mashed and crumpled and is richly 
charged with pyroxene, pyrite and phlogopite. Along the high- 
_ Way just to the northwest of South bay, another small exposure 
was met. At the outlet of Long pond, pyritous rocks were 
found along the highway that resembled the usual associates of 
the crystalline limestone but none of the latter was seen. , 
: Series 3. Six exposures of basic gabbros were noted in all, ’ 
~* and several dikes in addition that probably belong with them. 
At the head of South bay gabbro appears in the foot of x 
Mt Diameter. Again it is found along the highway a mile and a 
half to the northeast of the last. Two miles further another ex- 
posure is seen at no. 70. Just north of Dresden Station is: a 
large intrusion, no. 10 and 21, and to the southeast at 37 is 
another. Inthe northwest corner are two, one at 18 on the main- 
land, and one, 103 on Odell island in Lake George. All these are 
dark, basic rocks, which exhibit as a rule the effects of intense 


compression. They form irregular intrusions and dikes in the 
gneiss. 


my ce 


; w 
rk % 


On the 10 thwest side of South bay is a dike of gabbro that is — 
ot indicated on the map except by the number 56. It lies 
t a quite flat angle with a northeast strike and a northwest 
dip. Tt cuts the foliation of the gneisses at.a low angle as shown E alapee 
‘in fig.1. The gneisses strike east and west and dip 30 N. Where % 
‘ the exposure is seen in a steep bluff along the shore, the shore 
Boe line runs northeast. The dike is broken and thrown a foot or : 


two by a normal fault which is diagrammatically shown in the | 


: _ with an almost imperceptible throw. The faults strike north- _ 
west and dip southwest. The dike is 10 feet thick. The rock is | 
_ excessively granulated, all the minerals except the feldspar being 


crushed to fine fragments as is shown in fig. B, of plate 5, which ey : 
is inserted under Whitehall. The feldspars have suffered less __ 
B - granulation but they have not entirely escaped. 


Section of gabbro dike, spec. 56, on South bay, Dresden. 


A short distance southwest another dark band was noted in 
the gneisses, apparently parallel to their foliation. . eee 
Precambrian quartzite. In Dresden and Whitehall townships 
the writers have met rocks which were considered by them in 
the field to be metamorphosed clastics and probably although 
gneisses now, to have been originally quartzites. It was re- 
marked above that gneisses of this character were present at the 
Cascade of Pike brook, where the foliation, if indeed it be not 
; bedding is remarkably perfect. Over the divide from the head- 
j waters of Pike brook, and about a mile and a half southwest of 
. Dresden Center, Mr Newland recorded a black quartzite on a 


to think are dynaniically crushed eruptives and the determina- ; 
tion above recorded for no. 81 is made with reservations. It ‘is, By: 
Donec: impossible to’ visit the locality again before submitting 
this report. The writers appreciate that in this southeastern 
1a corner of the Adirondack crystallines they are approaching the ‘ 
if ‘metamorphic areas of northwestern Massachusetts and southern 
ie Vermont, and that in this portion homotaxial rocks might be an- 
ticipated if anywhere. But none have been yet definitely observed 
‘i which enable us to trace any parallelism. “a a ; 
Series 4. Both the Potsdam sandstone and the Calciferous — 
limestone are represented by very small exposures. The Pots- 
dam was found in two small outliers well up within the hills. 
The more northerly lies about a mile and a half west of Snody 
‘ dock. The sandstone is found on a steep hillside resting upon 
gneisses, and is only a foot or two thick and a few square feet 
in area. The locality is just below the outlet of Long pond, and | 
on the roadside between the house and barn of a farm that is 4 
_ situated at this point. The strike is N 20 E, and the dip 10 : 
i k KE. The sandstone is ripple-marked and the ripples bear N 20 . 
| W. The waves that made the ripples on this sandy bottom must 
have come either from a direction south of west or from one 
north of east. This sandstone is now on the 900 foot contour and 
is one of the most elevated exposures of the Potsdam that we 
have observed. ; 


The small area in the Pike brook valley is larger and the beds 
are seen in several places, but they are of no great thickness. 
The strike is slightly different from the last, being N 10 W with 
adip of 15 E. The ripple marks bear N. and 8. In the sections 
KE and FF of map, plate 2, the bedding as drawn in the con- 


ret or 7 me } xe mi 
forms a small fau 


Ordovician appear. a i 
_ Series: 5. Trap dikes have been noted in three instances; one 


fe type. The latter may be an offshoot of the neighboring gabbro. - 
a There are also two narrow dikes of black igneous rock near 56, in : 
a cliff on South bay, one of which appears to be an offshoot of ss 


Sketch of trap dikes on northwestern shore of South bay, Dresden. 


pie the other although the connection is not visible. Fig. 2 illus- 
a trates their relations. The dikes stand vertically and cut the 
foliation at nearly aright angle. The large one is about 18 inches 


thick. A short distance further a nearly horizontal band of light, 
is Sar NRe a ec a a Rt Rey 
ES a American journal of science. Ap. 1888, plate 3. 
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red, quartz-porphyry, cuts the f iation of the gneisses 
is for about 100 yards. It is an extremely persistent s 


‘is illustrated for a portion of its extent by fig. 3. The > 


“ys little question that it was originally a pegmatite dike that 


now sheared and pinched in with the gneisses. The minerals 


Sheared dike, supposed to be pegmatite, on northwestern shore, South bay, Dresden. 


Series 6. The glacial drift is wide spread over the town. It a 
ce _ may be assumed to be generally present in the depressions. 
_ Recognizable striae were noted just south of Snody dock, with ~ 
a bearing N 60 E. While the grooving is in the same general p 


direction as those noted in Putnam, the ice had swung around 
more to the southwest in its advance at this point. 

The Champlain clays fill all the embayments and fringe the 
rocky ridges along the Lake Champlain front. They form ter- 
races similar to those noted in Putnam. No fossils were observed 
in them. 

Whitehall 

Topography. Whitehall contains two parts much contrasted 
in topography and geology. The western third of the town con- 
sists of the crystalline rocks, which form the eastern half 
of a high ridge, lying between Wood creek and the Met- 
tawee river, the inlets of Lake Champlain, on the east; and the 
southern prolongation of South bay on the west. The latter is 
a deep valley, and forms a striking topographical feature whose 


development is involved in the early drainage relations. It only © 
_ concerns Whitehall in the portion filled by the South bay itself 


and in this the steep cliffs of Mt Diameter and the bluffs along 
the northwest front of Death rock give every reason for beliey- 


Tee. 


CAMBRIAN LOWER SILURIAN GLACIAL 


GNEISS CRYSTALLINE ANORTHOSITE GABBRO 
LIMOS 5 BSSSss Ss Ee 
LIMESTONE POTSDAM SAND Lorica, = GRAVELS ENG. 
SCHLe, OF LMILES 
— ET 
PRECAMB. QUARTZITE 


GNEISSOID  anp BLACK SCHISTS 


; SLOSS 
- ANORTHOSITE OR GABBRO 
GEOLOGICAL MAP OF WHITEHALL TOWNSHIP, WASHINGTON CO, 


cag 
a 
a 
: 


= 


ys f 


ys as does the ridge that forms the back bone of Dees 
and Putnam townships, but the former ridge lies southwest of 


the latter, and the separation is due to the South bay fault, which’ : 
is parallel in a general way with the depression of Lake George. 
ay There is great reason, we think, for believing Lake George to lie 
on another great line of faulting, with a drop on the north 


i 


ee. so that it presents an outline that is often met in the 


_ Adirondacks. Certain other structural features will be later — 


brought out, the purpose at this point being to anaes em- 
phasize the topography. 


East of the ridge of crystalline rocks lies a valley, flat and filled _ 
_ with Champlain clay, and with streams at a base level. On the 


east side of the lines-.of drainage, except for two small hillocks 


along the inlet, below the town, all the rocks are of the Cambrian 
' paleozoics, embracing on the extreme east the Georgian, and in 


the center several of the Ordovician members. The pal- 
eozoic formation presents a very broken and hilly topography, 
partly from faulted blocks, like Skeen mountain, near Whitehall, 


partly from the greater relative erosion of softer strata. 


a Pleistocene history of the Champlain valley. American geologist, Mar. 1894, p. 170. Judge 
Baldwin treats specially of the Pleistocene times, but states, p. 171, ““ Lake Champlain occupies a 
long and narrow valley, probably only partly a valley of erosion, between the Green mountains on 
the east and the Adirondacks on the west.’* And again, p.177, ‘* While the uplifting of the moun- 
tains of Vermont and New York probably had much to do with the existence of a valley here, yet 
the valley itself is certainly a valley of erosion,”” , 

bC.D. Walcott. Map in Amer. journal of science. Ap. 1888. 
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lant of the latter while we were in the field. More care . 
ee ful study in the laboratory with thin sections has in some cases i : 
oe doubt over this interpretation, and it seems more prob- 
able that some at least are squeezed and granulated eruptives, — 
put the question is not yet fully decided. Along the east side — 
of South bay at 52 and 53, the gneisses resemble most closely — 
Ge sheared porphyritic types. The rock is strongly gneissoid and | 
2 ; G broken by innumerable cross-fractures with noticeable displace- . 
i ‘ment. It is dark blackish green in general color, with lighter 
A green augen or phenocrysts. ‘The matrix is largely biotite, with 
- some feldspar. The augen are flattened lenses of green feldspar x 
. that may be more than an inch across. Chips prove it to be 
‘microcline when examined under the microscope and lead one to 
infer that the original rock was a rather basic syenite porphyry, 
Ke presumably belonging with other syenitic gneisses, in the out- 
skirts of Whitehall. The latter occur along the eastern edge 
of the ridge that bounds the village on the west and haye been 
quite extensively quarried at no. 74 on the enlarged map of 
the town, plate 4. The quarry is the locality for our “Whitehall 
type.” They are finely and regularly laminated rocks that are 
green in color and that look extremely like a dark quartzite. 
They have lenticular augen of shining orthoclase, that has a bril- 
liant luster. Rarely streaks of gray quartz run parallel to the 
foliation. Under the microscope they are found to be very finely 
granulated and to consist of small particles .1 mm in diameter 
(.004 in.). When examined with a high power these grains are 
found to be chiefly microperthitic orthoclase. Granules of green 
augite of about the same size are present and some magnetite 
can be detected. Zircons are rather noticeable and are charged 
with inclusions of still older minerals. There is little doubt that 
these rocks were originally the rocks often cited in the preceding 
townships and frém Mt Defiance, and that they have been gran- 
, ulated by pressure. The layers seem to have slipped sometimes 
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y, and Paes, faults | cross ‘the sees the same black, crushe 
product appears. These exposures mark the southern extension 
- of this type, as it runs out before the south line of Whitehall 
Rapeehip is crossed. | : e 
Another gneiss is granitic in composition and is strongly con- 
‘ “tranted with the variety just described. Instead of dark green — 
rie tat is light gray or almost white, depending on the amount of bio- 2 
; - tite that is present. The more biotite, the more pronounced are | 
the dark folia, and the darker the shade. The feldspar is in — 
_ marked lenticular masses yielding corresponding eyes or augen, 
_ and is also in general dissemination through the rock. Its exces- : 
sive granulation has given it a milky white color when its amount _ 
- is large, and when it is not stained with iron oxid. When it is — 
- more sparsely distributed through the leaflets of biotite is is gray. 
Cleavage surfaces of any marked size, say 5-10 mm (} in.) in 
diameter are rare, so complete is the granulation. Orthoclase is — 
the commonest feldspar present and it may be microperthitic but © if 
commonly is not. Plagioclase is less abundant. Quartz is fre- Dee 
quent and may be excessively rich as will be later brought out in 
g several varieties. The dark silicate is biotite and its amount is oe 
E : yariable. Garnets are practically omnipresent and at times are e 
; thickly strewn through the rock. They are a light pink and not 
; = so deeply colored as those in the basic rocks. Magnetite, apatite 
E 
; 


and zircon are sparingly present. There is little question that 
these gneisses have resulted from the excessive granulation and 
shearing of granites or from the metamorphism of a sediment 
related to arkose. The augen or eyes of feldspar would lead. 
to the inference that the granites were,porphyritic from large 
feldspars. 

In two places, no. 54 and 60 on the east side of South bay, 
the feldspar has relatively diminished and the quartz has become 
prominent till the rock is almost entirely quartz, the “ South Bay 


to be detected which are very pretty objects under the micro- 


o ‘Scope. They seldom are more than .1 mm long by a fourth as 


the least along it, as shown by the gypsum plate. A photomicro- 
graph of this rock is given on plate 5, fig. A. It has garnets 


pinched condition of the rock. 
In one of the railway cuts northof Whitehall and are of South 


_ in the field. Under the microscope the same impression is diffi- 
cult to avoid. The rock is a finely granular aggregate of quartz 


eruptives and it has been greatly crushed and compressed. 
If both these rocks, 54 and 67, are not considered to be sedi- 
x ments they must be interpreted as pegmatites of such extreme 
. richness in silica as to have been practically quartz veins. The 


pegmatites were then crushed and granulated. It is possible 


that an originally less siliceous rock has been enriched in silica 
after having been crushed, but if this is true, the process can not 
be readily if at all traced out, and demonstrated with the material 
in hand. The graphite strongly suggests a sedimentary origin, 
but it is not proof positive, because it is not lacking in the pegma- 
tites of the region. The old graphite mines at Chilgon hill in 
Ticonderoga are on pegmatite dikes or veins. On ,the whole, 
however, the writers are inclined to favor the sedimentary origin, 
and we hope to work out the stratigraphy more in detail in the 
future. Every outcrop should be mapped and the relations 


very aval crystals of the manganese epidote, piedmontite are : 
oe 


Ma broad. They yield the striking pleochroism of the mineral being a 
green parallel with the elongation and blue or pink across ita . 
E ‘The optical characters are those of piedmontite rather than 
ae has thulite, the greatest axis of elasticity lying across the elongation, 


running in lenticular masses across the field and indicates the 
' bay specimen 67 was gathered and was regarded as a quartzite | 


and looks very like a sediment. It is however in the midst of . 
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é Foabably are others back on the ridge, which to the southeeae ot 
‘ _ has been but imperfectly traversed by us. The most northern 
exposure (See the special map of Whitehall village, spec. 91) is a 
the thickest. It was estimated to be 300-400 feet across by _ 
Ce Newland, is charged with silicates and apparently conformably | z 
_ inclosed between the gneisses below and an overlying bed, sup- — 
posed to bea quartzite. ‘The exposure at 96 is a small one, and < 
that on the crest of the ridge at the intersection of the two cross-_ a 
sections is likewise thin. We can not state positively whether — ae 
we have the last-named one located exactly right on the map, el 
though it is not far from its true position. The minor hillocks on ie 


the summit of the ridge do not correspond with the contours as _ Need ss 
drawn on the Whitehall sheet, as the latter have been sketched J oo 
from a distance and are general in their character. While a road = 


is drawn as crossing the ridge, that might seem to be available 
as a point of departure in orienting oneself, yet the ridge is ie 
traversed by many wood-roads, quite as good as this one and : 
both of the writers were much at a loss in plotting the geology. 
A thin stratum of white crystalline limestone does exist however, 
and is encompassed in metamorphic siliceous rocks. The stratum 
was about 6 feet thick and conformably included in the gneiss, so 


= 


far as one could judge. 

Be Series 3. Four exposures of gabbro have been met, all greatly 
Be compressed, gneissoid in structure and black in color. One 
-_ outerop appears in the railway cuts just north of Whitehall. 
Bd The rock in thin section is a norite, with abundant hypersthene, 
now granulated by dynamic metamorphism (spec. 67). The gab- 


ie : the south is well shown and is irregular, apparently as if off 2 ae 
. ting tongues of gabbro had been pinched into the gneiss. _ ‘The 
3 gabbro itself becomes very gneissoid. 
Precambrian quartzite. In the closing paragraphs under the head 
of the gneisses the peculiar schistose rocks were described which 
simulate, if they actually do not represent quartzites. Should our : 
impression that they are quartzites be corroborated by more de- — 
~~ tailed work, they would add an interesting and important mem- — 
ber to the Precambrian strata. a 
Series 4. The paleozoics cover two thirds of the township. The — 
lowest member is the Georgian slate of the lower Cambrian. . 
The next formation present is the Potsdam sandstone of the 
-upper Cambrian, which appears in the base of Skeen mountain. v 
The Calciferous rests on it forming the top of the eminence and ‘ 
_ is also met elsewhere. Slates determined as Hudson by Mr Wal-- 4 
cott form a broad belt. east of the Calciferous, and are the latest : 
paleozoic beds present. As already stated we have given almost _ 
. no attention to the paleozoic exposures, inasmuch as they had 
; been already mapped by Mr Walcott, whose results have been 
. incorporated in the state geological map. 
Series 5. Only one trap dike has been discovered. This occurs. 
south of Whitehall at specimen 68. It is 6 feet wide, and strikes— 


N 65 E—being a fine example of its kind. It outcrops in a barn- — | 
yard. 


Series 6. Glacial drift is not infrequent on the ridge. In only ‘ 
one place in the extreme southwest corner were striae discoy- | 
ered of a measurable distinctness. These bore N 40 K, and are 
shown on the map by the double-pointed arrow. 


_ is rightly located on the topographic map. Due west of White — 
hall and just south of the line of section BB of the enlarge i 
_Map, plate 4, is a small pond between the 380 and 400 foot 
contours. Clay occurs along a wood-road still higher than this 
oes pond, and a short distance west. This altitude is above any 
given in Mr Baldwin’s paper earlier cited, and while we had no ~ 
barometer with us, there seemed no doubt about the identity 
of the pond. The one visited by us was an abandoned a 
with a broken and dilapidated dam. : 

Structural geology. The hil! west of Whitehall affords us one. | 
of the few places where we have been able to, work out a satis 


ae factory solution of the structural relations. It is a doming a 
as anticline. The foliation is so pronounced and definite that dips 
a and strikes can be taken with the same facility as in sediments. a 
Beginning on the north with section AA of plate 4, we find — a 
a low northerly dip in the two faulted blocks, which project af | 
from the plain of Champlain clays that surround them on all = © 
sides. Crossing the fault and passing up the large hill, the same 
. conditions hold for about a mile, and then the dips with some is | (es 
minor rolls, turn to the southward and still with low inclination nae 
from the south portion of the fold. Passing now along section 
BB, we find that an anticline is also present from east to west, 
and of a somewhat more pronounced character. The two sec- 
tions together indicate that there is a pronounced fold with a 
north and south axis, which is further bent by a cross-fold with 
an axis approximately east and west. If we use Pumpelly’s law 
that the minor crumplings have an axial direction parallel to 
the large ones, the direction of the latter may be inferred from 
the axis of a small fold that was well shown at 74 in the quarry ; 
in the outskirts of the southern town. Its axis bears N 40 W. 
On the mountain the dips are so gentle that a great number of 
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be eutts. Faults of Rianne perfection are aieplayed™ 
two points in cliffs. In the cut on the railway just north of t 
3 post, 79 miles from Albany and 112 from Rouse Point, as ‘shown 
“on the enlarged map of Whitehall (plate 4), a fault has mashed 
% “the green gneiss to a band of dark, shaly, fault-breccia. ‘The line 
of displacement trends N 45 EK, and‘is parallel to a pronounced } 
system of joints, along which a throw is not discernable in most 
- . eases. Two or three minor faults also appear in the same cut. | 

The finest fault met by us, is however to be seen on the east- — 
‘shore of South bay, at no. 53. The fissure strikes in a direction — 
N 45 W, and is nearly vertical. It has produced a zone of 
crushed, rusty, kaolinized, fault-breccia 6 to 8 feet wide that from 
a distance looks like a porphyry dike. The soft rock has been 
- e eroded so as to form a little recess in the cliff and as it visibly 
% runs up for 30 or 40 feet it.affords a most beautiful illustration — 
of this phenomenon. There are apparently other small breaks 4 
and brecciated joints along the same cliff. 

If now we attempt to decipher the topography by means of 
the clues afforded by these two lines of disturbance, it is notice- 
able that the escarpments are chiefly parallel to them. For ex- | 
ample, the cross-fault assumed to exist beneath the little valley 
at the north end of the main ridge bears in the same general 
direction as the fault at 538. The same is true of the escarpment, 
which will be found on the northeast side of Lake Champlain 

-and which is known as Austin hill. The southwest escarpment 
of Skeen hill in Whitehall village also shows the same bearing, 
the hill itself being a faulted rectangular block with an escarp- 
ment parallel to each of these fault directions. The same char- 
acters hold good for other blocks outside the limits of our map. : 


‘ 
*. 
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ms fant into the paleozoic area. The western ridge fronts Bi 
ake George for six or seven miles and is the southern prolonga- 
tion of the one described under Dresden. Its altitude gradually a 
2: diminishes to the south however, for while Black mountain in : 
Dresden is 2665, Sleeping Beauty in Fort Ann is 2349, Buck =. 
mountain 2334, Pilot Knob 2180, and finally in the southwest — 
orner the hills scarcely top 500 feet. This great ridge is some-_ 
what bolder toward Lake George than to the southeast, pre- 
cisely as is the case in Dresden. : 

_ The inlet to South bay forks about a mile above the bay into 

_ two brooks. Mount Hope brook comes in from the southwest 
in a deep yalley, at whose highest point is Lakes pond, at 859 | 
eS feet A. T. On the other fork which comes in from the south the ~ Z oan 
divide is not over 300 feet and is a moraine, as was first stated = = 
by G. F. Wright.* On the other side of the moraine the drain- oe 
age runs to the south into Halfway creek. See ae 
he southerly flowing streams in both these valleys just ree -_ B 
- ferred to, turn a sharp corner and come back in a direction 

- north of east through Halfway creek into Wood creek and so 

into Lake Champlain at Whitehall. All the relations lead to 

the inference that there has been a reversal of the drainage and 

_. that the discharge formerly went southward into the Hudson, 

Ee “possibly through the channel detected by Prof. Wright? at South 

= Corinth. The subject demands, however, more detailed study 

- for its elucidation than anyone has yet given it. 


ee 


piles aScience, Nov. 22, 1895, p. 676. 
bScience, Noy, 22, 1895, _p, 675, 


of ea 


“ vo deep valley, hers on its eastern side divides it nie - 
_ yidges. In the yalley is Pinnacle pond—a small one, that does 
: pono appear on the current editions of the Fort Ann sheet of thes 


: erosion of crystalline limestone. 


= = strata in minor hillocks, which give a very picturesque and diver- 
. sified topography. 


U.S. geological survey. This may be a valley due in part to the 


ne 


~The southeastern corner of Fort Ann consist of paleozoic — 


Our field work in 1897 did not cover all of Fort Ann, but was 
‘limited to.the ridge between Wood creek and the South bay 
extension, and to the northwest corner along Lake George.* :: 

Series 1. The gneisses cover much the larger portion of Fort. 
Ann, and exhibit the same types which have been met in the = 
townships to the north. The paleozoics encroach on them on the 
southeast and in the valley which sets up from Fort Ann toward 
South bay. On the shores of South bay, within the limits of — 
Fort Ann, the gneiss is a richly quartzose, garnetiferous variety 
(the South Bay type), like the one described under Whitehall 
from neighboring parts of the ridge. It consists of lenses of 
quartz up to an inch (25 mm) or more in length and 4 inch 
(3-4 mm) in thickness: Garnets to one quarter inch (6-8 mm) are 
distributed through the mass. Feldspathic matter is a subordi- | 
nate component. The outcrop of this rock proves so extensive 
that we are again strongly inclined to consider it of sedimentary 
origin, as was stated under Whitehall. , 

In the southern end of Pinnacle* mountain the gneisses are i 
finely laminated garnetiferous varieties of general granitic min- — 


aIn 1898 the remaining part was mapped. It is chiefly gneiss, of the same general 
characters as are outlined above. 


> The Pinnacle hill, Fort Ann, is not to be confused with ‘‘The Pinnacle,” in Granville. 
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rope in the southeastern eens areas. They are of moderate : 
thickness, sometimes less than 10 feet, and in one eg at 


shearing. At 98 one of us (Mr Newland) detected an oe oe: 

unconformity at the eastern edge of the limestone and between - 
A. = and the gneiss. The gneiss dips southeast, the limestone north- zen 
west, although both strike N 40 E. Apparently there is | 


ee ecation at the contact, due to faulting. General phenguiae 


m Hise in 18907, and a cut of one of the limestone ledges in this caer 
_ region is given in the 16th annual report of the director of the U.S. : 
__ geological survey, part 1, p. 772, pl. 113. It brings out forcibly the 
_ way in which masses of gneiss have been torn off and involved in 

_ the limestone in the general mashing. These included fragments 
EA of gneiss, it is fair to state, have been interpreted by Pumpelly? 

Z as the products of ancient superficial decay, which became in- a Me 
4  yolved in the limestone sediment during the invasion of the Ste 
e ~ ancient sea, but the writers can not support the suggestion. 29 Sie 

4 Series 3. Gabbro occurs on the shores of South bay in a large 
intrusion that runs at least 200 feet along the shore. The border- 
~~ ing gneisses are much contorted, and at the western edge the 

_ gabbro is apparently finely crystallized next the contact. A 

small intrusion likewise occurs near the southwest corner of 
© Whitehall township. | 

= Series 4. The paleozoics fringe the crystallines to the south- 

east, both the Potsdam and the Calciferous being met. Two 


% = : 
aSee U.S. geological survey. Bulletin 86, p. 398. 

b Bulletin geol. soc. of America, 1892, 2:218. 

cIn 1898, two other areas were met just northwest of Copeland pond by B. F. Hill, and a third 


about half a mile south of Podunk pond, 


: ee relations, as ateary noted in the introductory remarks 

on this town. The Champlain clays lie in the vaHey of Woc 
: creek, and water-sorted sands are widespread in the southern par 
of the town. Glacial striae were observed near specimen 80 
which bear N 40 E. The problems of the pleistocene history 
of this section must be largely solved in Fort Ann township, a 
and the beginning has already been made by Messrs Baldwin 3 
and G. F. Wright. ae 
WARREN CO. 


Warren co. is roughly rectangular in shape with an additional = 
projection to the south on the southeast corner. It lies to the west - 
of Lake George, and fronts the lake for two thirds its entire west- — 
ern boundary. The line is continued a little east of south from 4 
Warner Bay. Lake George itself lies entirely in Warren co. ex- 4 
cept for a small portion at its northern end. The boundary of — 
Warren as against Washington co. is the eastern shore line ofS 
the lake. In general topography the county consists of a series 

_.of northerly and southerly ridges, with an easterly trend more a 
often than a westerly and with several marked depressions. 33 
Brant lake lies in one, Schroon lake and the Schroon river in 
another, Loon lake and Friends lake with their connecting stream 
in another. The valley of the Hudson cuts diagonally across the 
county from northwest to southeast. In the western part of the — 
county the depressions are chiefly those of the East Branch of the | 
Sacondaga river (flowing south west) and its tributaries; Thir. — 


q 
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. 


me work for 1897 affected them. 
aed up. 


In 1898 the gaps were negies 
Bolton, Chester, Hague, Horicon, Thurman, Sto : 


- Bolton 


ie Sia rip Bolton lies along the west shore of Lake Gacrzer 

about midway of the lake, and it consists chiefly of one large 

nd one smaller ridge, between Lake George and the valley 

of the Schroon river. The smaller ridge is cut off from the main a3 2 

one by Northwest bay and its inlet, the brook of the same name. | 

~~ It is known in general as Tongue mountain, and its northern. _ 2 

peak, Fivemile mountain, is the highest part of the township, 

e _ 2258 feet.. There is little doubt that it is a faulted block. It 

~ is somewhat steeper towards the lake, or to the southeast, which 

__- ig the reverse of the usual relation but it may be caused by a 
normal fault with a dip to the east, whereas in previous cases the ~ Pe 

faults dipped west. The main ridge, forming the body of the ve 

__ township, consists of a rather broad aggregate of minor eleva- 

tions, of which the highest is scant 2000 feet and the general run 3 
is about 1500. Indian brook lies in a valley of moderate size, and 

- Trout lake marks another depression with a north and south axis. . 
Series 1. Our collections from Bolton are not as complete as 

~ eould be desired but our observations embrace in the way of 

a reconnaissance all but the extreme southern limit of the town. 

ee The commonest form of gneiss is that derived from the dark 

7 green augite-syenites which were described quite fully under 

3am Whitehall and were called the Whitehall type. They consist of 


i 5 


Eiconsidérable garnet, which in all probability has Boon iene | 
Prin” the bisilicates. Magnetite is in moderate amount and may 
_ furnish the core of a garnet aggregate. Apatite is often notice- 
; - able in small crystals. The rocks have been greatly granulated 
and sheared by dynamic processes and may yield excessively fine 
gneisses with thin but persistent laminae. On the slipping sur- 
faces much biotite of a golden brown has developed. Quartz is — 
3 variable but some of the specimens gathered yield it in consider- aa 
able quantity. a 
_ These syenite-gneisses of the Whitehall type make up the east- 3 
-— ern front of Tongue mountain and presumably the western slope 
as well. Our specimens 119-22 inclusive were gathered along 
the eastern slope. The same variety was also collected along the — 
highways leading northwest from Bolton Landing to Brantlake. _ 
On the northern of the two roads which run from the lower % 
(north) end of Trout lake and near the Schroon river a white, 
granular rock with larger quartz crystals through its mass was 
met at 147. In thin section this contains orthoclase of micro- 
perthitic habit in considerable abundance together with quartz, 
microcline and oligoclase. A stray garnet occasionally appears. 
The rock is thoroughly granulated and has evidently been sub- — 
jected to great strain and thorough crushing. 
At 148 however on the western slope of Cat mountain the ~ 
syenite-gneiss again appeared. 


Just northeast of Trout lake a coarse granulated syenite 
porphyry was collected, which exhibits the results of pressure 
and mashing in a marked degree. It has a coarse groundmass 
of greenish orthoclase and biotite, with a little plagioclase, and 
large red lenticular phenocrysts of microcline, which are now 
chiefly granular aggregates. This recalls the similar rocks cited 


under Whitehall, and is like no. 128 from a quarry north of 
Horicon village. 
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i proneness to rust. aos 
& Series 3. Dark, ess hie were ober in five piace in- Re 


Mn northwest. 
is Series 4. We have met no paleozoic exposures.” 

om Series 5. We have met no trap dikes. 

Series 6. The glacial deposits are widespread over the town. 
= The post-glacial terraces on the Hudson are of special interest. 
Two well developed ones were noted along the western central | 
border of the town, respectively 25 and 45 feet above the river. — 
This would be about the 720 and 740 foot contours. We have not 

s however studied these phenomena with sufficient care to justify — 
- extended mention of them. oe e 


Chester 


; Topography. Chester lies between the valleys of the Schroon 
eS lake and river on the east, and the valley of the Hudson on the 
west. In its southern, central portion it contains two rather ee se 
Bs large lakes, Loon and Friends. Over most of the township the Be 
the elevations are ‘moderate and picturesque affording a diversi- 
fied topography, without any specially marked trend. The 
greatest elevations are just along the northern border. Green 
~~ hill on the northeast reaches 2227 and Maxham mountain on 
the northwest 2461. The western divides of the feeders of Loon 
Jake and Friends lake are close to the Hudson, though these 
‘Jakes discharge into the Schroon. This appears to be due to the 


feet thick was found ae in the gneiss, and having sharp 
contacts with it. Many little flecks of pyrites are distributed . 
hrough the bed, and some mica and garnets. We regard it as” “et 35 
a thoroughly reerystallized quartzite. The clastic character has" 4 
been destroyed and the rock now gives the impression pt vein ; 
“ quartz, we 

3 Pegmatite dikes have been noted in one or two places, and in — : 
: : one instance a dike was the basis of an unsuccessful mining = 
venture for mica. The dike is near a gabbro intrusion on a hill- — 
me top about three miles south and a little east of Chestertown. ¥ 
; Series 2. The crystalline limestones outcrop at two points, one ; a4 
ae at the northern end of Loon lake, just east of the outlet and one 


e = at the extreme northwest corner of the township opposite North — = 
=) river. The former is charged with pyroxene, graphite and ~ “4 
Ae quartz, and the latter is very thickly set with pyroxene, but both ~ “¥e 
ee. appear to be interbedded in the gneisses. The latter will be Fe 
again referred to under Minerva. . ‘ re a 
Series 3. Three exposures of gabbro have been met in the cen- — 8 


~ tral part of the town, near the two lakes, Friends and Loon. The ee. 


one just west of Friends lake, is associated with pegmatites con- 
taining tourmaline. The one southwest of Loon lake i inacoarse 
variety, with lath-shaped feldspars which have the pyroxenes as 
of irregular outline packed in between them, after the manner oe 


~~ Plate 8 
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aah ar 5. No trap dikes were met. 
epcties 6. ipeiel deposits are widespread and post- slacial or . 


Hague 


Meise arcing. Hague is the northeastern township of the coun: _ = : 


ty and on the east lies along Lake George throughout its entire 
extent. It is quite a mountainous area, whose highest summits 


: Se exceed 2000 feet. Asa great rampart on the north Stevens moun- 
_ tain reaches 2153, Third Brother 1956 and Trumbull mountain 


=_— 


- 2220. The southeastern portion is occupied by Catamount moun- 
tain 2304, and its spurs. The valley of Fly brook divides the town 
into two east and west portions, in the southern two-thirds, and — 


then the east and west depression marked by the brooks en- 


_ tering Lake George at Hague, and Mill brook flowing west into 


Brant lake, cuts off the northern third. Trout brook, which 


‘crosses the northeastern corner and enters Lake George at Ti- 


conderoga presents some striking reversals of direction in its 
upper tributaries and leads one to suspect stream piracy. The 
surface of Hague rises steeply from Lake George and at 
Rogers Slide in the extreme northeast and at Deer Leap on the 


_ southeast precipitous escarpments front the lake. 


Series 1. The gneisses constitute much the greater part of 
the township and they embrace several varieties of rock. There 
is a granitic type that may be quite massive. It is rich in quartz, 
has mostly feldspar for the remainder and comparatively few 
dark silicates. Specimen 103 B from the cliff called Deer Leap 
is of this character. On Agnes island a variety richer in dark 


eae 
ae Oe 


: S a fairly massive baat oni 


At Sabbathday Point a somewhat sheared dark barge 
rock is met, similar to varieties collected in several localities in 
« Essex | CO. AEE SOUEIRES in es specimens Sy a ark green 


ict If ene effects this rock the oe become io 


ticular and the dark silicate is drawn out into marked foliation. — 


No, 109 west of Sabbathday Point on Bloomer mountain is the ey. 


“same rock. 


A third type of gneiss is the green rock which was specialtg 4 ag 
described at Whitehall and which has been called the Whitehall — 3 
type. It has been already often referred to as augite-syenite 


gneiss. Hague contains both very basic and very acidic varieties. 


The augite-syenite yields on pressure a dark green gneiss, with | 


variable amounts of feldspar and augite. It is found at Deer Leap, 
- south of Sabbathday Point, specimen 103 A; at no. 110 due west of 
Sabbathday Point; at no. 116 on Vicar’s island; and abundantly 


on Tongue mountain in Bolton. It is also in great amount in the © a 


southwestern portion of the township and along the southern 


border. As already stated we have gathered in former years a- 


great deal of it in Ticonderoga just across the border to the north. 
Our observations are,however somewhat fragmentary in the in- 
~ aecegsible parts of Hague on the southwest and northwest, and 
we feel conservative about making sweeping statements regarding 


them. Along the road from Graphite to Brantlake the rock was 


noted beyond Swede pond. 
A fourth type of gneiss results from foliation induced as nearly 
as we can tell on a porphyritic granite of the kind quarried near 


Horicon village, no. 128. This was gathered at no. 114 back of © 


Hague village, and is the “ Horicon type.” 


The strike of the gneisses wherever determined has been airwaee : 


without exception, northwest. The dip about Sabbathday Point 
is northeast, near Hague village it is southwest. 
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Bien, Series 2. We have senardd record of the white erystalline eel : 
= stone at only two points. One is at the steamer dock at Sabbath-— 4 
day Point, where at low water it is stated, limestone is exposed. _ 
‘The other is in a deep boring at the new prospect at Graphite, — 
where Mr Frank Hooper informed us that limestone was 3 
_ penetrated 30 feet below the surface. The limestones also oceyn ss 
: at Rogers Rock, but whether in Hague or Ticonderoga or both 
swe: can not say. 
ee In Hague township there are however the most intoresiea see 
a metamorphosed sediments of Precambrian age that have yet been : — 
met in the eastern mountains. The principal outcrop and thé 2 
one best exposed is at the graphite mine about four miles west = 
e- _ of Hague village, but other rocks which are with little doubt — 5 - 
=z altered sediments are met at several other points in the town. — 


P ‘The graphite deposit will be first taken up and then the others. . = 
_ . The graphitic deposit is an impregnation or dissemination Of 4 
p _ graphite in quartzite.. The graphite forms leafy masses among “ 


the grains of quartz and seemed to lie along slipping surfaces 
which have rubbed them out into small striae. Beyond question 
there has been movement in the rocks of a most pronounced = ~~ : 
character and they have been squeezed and mashed with a slid- es 
ing along the bedding. The quartz contains a good many small 7 
apatites and probably zircons and rarely shreds of biotite, but 


in the large way there is little else than quartz and graphite 
present. This simplifies the problem of concentrating the 
| graphite, with which any scaly mineral would interfere. The 
~ foot and hanging walls are a tough, dense, green, garnetiferous 
gneiss, a peculiar rock that has not been noted elsewhere. Large 


red garnets up to half an inch in diameter are buried in the 
greenish, fibrous matrix. In appearance the rock suggests some- 
what the eclogites of Bavaria, but in thin section the hanging 
wall is found to be almost entirely sillimanite and garnet ,(see 
plate 10, fig. A and B). There is a little quartz and more or less 
graphite, and some small accessories, but other minerals are lack- 
ing. The sillimanite forms fibrous aggregates with roughly 
ae parallel alignment and of size from very fine rods up to prisms 
> of an inch (1 mm) in diameter. It is broken by the cross frac- 


ud 


Lowy : Plies Cal Pogeir es ee ee 

s common in this mineral. Tes optical properties are norr 
in sections across the foliation of the rock give basal section 
- of the sillimanite and excellent biaxial interference figures. 
= 3 ‘The foot wall has more quartz and contains also microperthit 
- Otherwise it is like the hanging. . See 
~The oldest rock of all is a hornblendic gneiss on which the 
others rest. It has the general mineralogy of a granite, with 
~ gome variations. It contains quartz, microcline, microperthite, 
brown hornblende, emerald green augite, magnetite and titanite, 
= and is a type not infrequently met. It probably belongs in the = 
general eruptive series with the Whitehall augite-syenite gneiss. 
: ett may have preceded the sediments but that is not yet demon- 
strated. At all events it occurs below them. ee 
Above the sillimanite-gneiss lies a quartzite without graphite, _ a 
and the same variety of rock is met just west of Hague village “4 


ees ane at several points along the road from Hague to the mines. © 
a ‘The graphitic quartzite and its wall-rocks are repeated by 4 
eee faulting as shown on the map and section, fig. 4. — a 

Series 4. The paleozoic rocks occur at but one point and that 
is between Silver bay and Van Buren bay. A drab limestone a 
is found which appears to be Calciferous. . £94 

Series 5. No trap dikes were found. 

Series 6. Glacial drift is widespread. Striae are occasionally 
discernible. Just north of Sabbathday Point they range N 25 EK. — = 

'A-mile west of Swede pond they run N 35 E. Clay sets up the a 
» valley of Northwest brook, and reaches the town line of Hague 
although mostly in Bolton. 

Economic geology. The graphite mine is the only development of 
the useful minerals of the township. It is mined, crushed and 
stamped in a battery of California stamps and then buddled so 
as to save the lighter portion, while the heavier quartz is 
eliminated in the tailings. When concentrated to about 50¢— 
graphite, it is taken to Ticonderoga and washed up to a product 
that is suitable for lubricants, but the process is kept secret.% 


aThe graphite mine in Hague has received mention once or twice already in rint. 
C. D, Walcott, in the bulletin of the U. S. Geeological survey, no. 86, p- 301, danerins 
it in a single sentence as follows: ‘‘ A graphite mine in the neighborhood of Hague 
is a layer of very graphitic gneiss, comparable to a coal seam in an ordinary bedded 
succession.’’ See further note with a photoengraving of one of the open cuts, Bull. 
geol. soc. Amer, 10:227, pl. 22. An anonymous writer in the Engineering and mining 
journal, Aug. 24, 1889, p, 158, under the head of ‘‘ Vacation notes on northern New 
York,’’ also refers to it. 
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: <. no topographic feature marking the border. Horicon is hilly 
___and diversified with few elevations of notable hight. It is pro- 
Pie _ vided with a great number of small ponds. 


_ in most cases. They are strongly laminated and contain much 
_ biotite. The prevailing feldspar is apparently orthoclase or 


_its southern, central part. It is anneal on the east by Haste 


~ 


Series 1. The gneisses in Horicon are of a granitic wines 


- microcline, but they have not been determined by the microscope — : 


and the statement depends on their similarity to other known — 
forms. Just north of the village of Horicon is a hill on which | 


is located a quarry that has given excellent exposures of the g 
- country rock. The latter is now a coarsely prophyritic variety — 


whose large pink feldspars 1-2 in. (or 25-50 mm across) are pretty 


thoroughly granulated microline. The groundmass is a mix-  — 


ture of brown and green biotite, quartz, greenish orthoclase and — 
plagioclase, thoroughly granulated into particles 4 inch (8 mm) 
and less in diameter. Zircons, apatite, magnetite and pyrite are 


also present. The rock lacks gneissoid foliation to a great degree . ass 
in the quarry, but it assumes it strongly on the north face of the _ 
hill. This exposure is of the highest significance, because it 


gives us the clue to the derivation of some thoroughly gneissoid 
and even schistose varieties from a massive granite porphyry. 


Somewhat similar porphyries have been already recognized in 


Ticonderoga, Bolton and Whitehall, in addition to Horicon, and 
their schistose derivations when once the passage is established 
so that the varieties can be recognized, will be found we are con- 


fident in many places. An important step results in solving | 


these metamorphic problems. The specimens on which the above 


. statements are based are no: 128 and 129. At 130 near Round 


pond the gneiss is a sheared granite and is finely laminated; 138 
is similar from a point a mileeast. At 140 a little further south- 
east a greenish rock like the Whitehall type of syenite-gneiss, 


as Pi Gierable aay floments of gneiss, mixed up ina 
black pe cendmaee’: or paste of euler decomposition produ 


plagioclase, and sometimes hornblende. They are often thickly 
seamed with pegmatite dikes, specially in the neighborhood ‘of 
the crystalline limestones.. The western shores of Brant lake, — 
- near the outlet, are illustrations, though at this point no lime- 
stones have been found. ea 
= _ Series 2. The limestones appear in six different areas which | 
- __ will be at once apparent from the map. They are of the usual — 
: _yariety, coarsely crystalline, white marble, thickly set with 
. pyroxene crystals, and often provided with graphite and with 4 
_ pegmatite streaks. They appear to be interfoliated- with the 7 
ot “gneisses, but we have not been able to discover evidence of other 8 73 
sedimentaries. with them. The gneisses do however often as- 
sume schistose structures near them, more often than elsewhere. = 
Series 3. In the southern part of the township, gabbros are 3 
quite abundant, eight exposures having been found in all. They — rr 
_ are of the usual variety, and are not infrequently squeezed to 
< hornblende schist. At specimen 139, about a mile east of Burnt 
pond, a gabbro dike has been shattered by faulting and pressure 
and into the cracks granulated gneiss like the country rock has 
been squeezed so as to form a matrix in which the masses of 
gabbro are set. The gabbro has resisted granulation much 
better than the gneiss, and has broken into angular fragments ee 


Several inches across, while the gneiss has granulated and 
flowed. 


Series 4. The township contains no paleozoic strata. Bould- 
ers of Potsdam sandstone occur in the drift. 
Series 5. No trap dikes were observed. eae 
Series 6. Glacial drift is frequent and widespread. Striations 
or scratches have been observed in three instances. One south 
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3 
‘the: lower end a brint inkeswas N15 E, and the 
Bee ® Burnt pond - was N 10 Ey They coincide with other obs 


ese nic: The quarry near Pecan is said to have furnished = 
ee stone for the state capitol, and its dark groundmass with ae 
° mottlings of pink feldspar ought to afford an attractive stone. . 
_ A well has been drilled to a depth it is said of over 2000 feet 
. Sigh the gneisses in the extreme northwest corner of the | 
Ks _ town in the hope of finding petroleum. Some rumors have spread 
= that traces of oil have been discovered but it is manifestly absurd 
to look for liquid or gaseous hydrocarbons in these old metamor- _ 
 phosed crystalline rocks. . 


i _ Thurman ate 
Ba ‘Thurman is a large township that extends from the valley of 
- the Hudson, westward almost 20 miles to the Hamilton co. 
= 33 line. It contains several peaks of considerable altitude—Mt —_ . 
Blue for exampie reaching Paci sane between the ridges are  -— 


deeply incised valleys. _ (oo 
In 1897 only the eastern portion was traversed so that a.full ee 
report on the town can not be made with the data now in hand. : “ae 
Series 1. The gneisses form the larger part of the eastern. 


“ portion of the township and present much the same characters as 
those to the north and south. They are hornblendic, so far as one 
can determine them with the eye, but under the microscope they 
would doubtless show the usual green pyroxene and occasional 

- hypersthene, with microperthite and more or less quartz, charac- 
teristic of the Whitehall type. 

Series 2. The crystalline limestones and ophicalcites and their 
‘associated rocks are quite widely developed and have indeed 
received some attention as sources of ornamental stone.® The 
series projects into Thurman from Johnsburg and forms a con- 


‘aG. P. Merrill Ophiolite of Thurman, Warren co. N. Y.—Amer. jour. sci., Mar. 
‘<3ao : 1889, p. 189. ; | 


: oa ane terraces ane the Hudson. 


_ Stonycreek 


~ Stonyereek is another large township that extends from th 
Hudson to the Hamilton co. line. Only its eastern portion was: 
‘studied in 1897. __ 2 
Se Series 1. The country rock so far as certainly found in soe = 
-- jn the eastern part of this town is gneiss, except for one out- 
crop of gabbro. No. 202 from Bald mountain, is a rusty brown, — 
ae coarsely crystalline variety, with lenses of quartz, drawn out — = 
with their long axes parallel and presenting a series of thin 
elongated projections on the weathered surfaces. The quartzes a 
give the exposure a very rough exterior. This variety of gneiss 
has not been previously observed by us in the southern Adiron- — 4 


dacks, but it is quite abundant in the northern along the line of 
Clinton and Franklin counties with Essex. Mention is made of it ggg 
in the report for 1895, p.582, where it is noted in northeastern ee 
Jay, Essex co. This latter specimen exhibited under the micro- .. 
scope, quartz, microperthitic orthoclase and microcline, horn-— 
-blende and a little biotite. Prof. Cushing also discovered large — 
quantities of it in Franklin Falls township, Franklin co. 
where it outcrops as a rusty, quartzose gneiss. On the south side 
of Stonycreek stream, about two miles below Harrisburg, no. 
204 was collected. It is the green, syenitic variety of gneiss, 
often referred to above as the Whitehall type. The same variety . 
is present to the south. | 
Series 2. But one outcrop of crystalline limestone was noted __ 
in 1897. It is about two miles southeast of Stonycreek post- 
office, on the road to the railway station. The exposure was a 4 
poor one and may have been a boulder, 
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yest bank of the Hudson at the southern boundary of the county. 


the southern third from the northern two thirds of the town. 
_ Series 1. All the ledges that were noted in Hadley are gneiss. 


microperthitic orthoclase, plagioclase, deep brown hornblende, 
e and considerable quartz. Garnets are visible to the eye, and 
% extensive granulation has been caused by pressure. No. 217, 


from the extreme south is a very finely foliated variety, and one 


& quartzite. In thin section some plagioclase and some orthoclase 


~ quartz. 
Series 2, 3, 4 and 5 were not observed. 


‘sorted. The terraces so often observed in this county are beau- 
tifully developed. Along the Sacondaga river, between Conk- 
- lingville and Hadley village, two respectively 30 and 60 feet above 
- the river, are striking features of the local geology. 


ities 


along the Sacondaga about one and one half miles west of Had- 
ley. A stamp-mill has been erected, but no disinterested assays 
of the gravel are available. : 


ae ee 


7 


The Sacondaga river enters the Hudson from the west, dividing — 


o. 205, from the area north of the Sacondaga, is a well-foliated ; 
feldspathic representative of the Whitehall type. It contains 


that has been so excessively crushed as to resemble a compact — 


are present, and more or less biotite, but the chief mineral is fs 


Of series 6 the glacial drift is widespread and is often water-. 


Attempts at gold-mining have been made upon the gravels 


are chiefly of the Whitehall type. They vary Aer: quite rade 
: and poorly foliated varities, like no. 212 and 207, to very finely 
_ foliated varieties, like 215. These rocks present in thin section f 
quartz, microperthite, more or less plagioclase, brown hornblende 


and sometimes green augite. No. 215 is a deceptive rock, being 


_ light green in color, thinly foliated and resembling. a crushed | 
and gneissoid anorthosite. It is, however, an aggregate of finely 
granulated quartz, microperthite and plagioclase, with prominent — 
lenses of quartz, which one can not help regarding as recemented — | ; 
granules, and which are together larger than any original quartz — We 


crystal. At 206 garnetiferous, biotite gneiss was recorded in the 
field. 


The peculiar rounded knob, as viewed from the south, known ; one 
as the Potash Kettle, is a most remarkable Ba sl form. 


It is a coarsely foliated gneiss, no. 212. 
Series 4. A small northerly outlier of paleozoics is found in 


the Hudson valley near Corinth. The beds cover only a very me 
small area and are a remnant of a former extension of the large 


southern exposure. The best exhibition of the beds is on the 
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i gneiss. These exposures of Potsdam have been noted briefly. ry 
/N. H. Darton.* The outlier of Calciferous at Schroon Lake — 


‘a4 Rertnicin that ‘paleozoics formerly heeled much farther in this re 


“2 direction.” 
No trap dikes of series 5 were found. The glacial drift ig! 8 


widespread, and interesting terraces were noted along the river. = ie: 


4 No piziae were recorded. 
ESSEX CO. 
a Minerva 
Some observations have been made in Minerva in order to fill — 


a. 


gut the gap left in the map that was issued in the report for 


the Pes was not eth: in. Mr Newland has been over parts of 

it and has visited the neighboring townships north and west. 
There is no question that the country rock is gneiss, but there 
S may be crystalline limestone areas and outcrops of gabbro in it 
that we have not noted. The gneiss is the Whitehall type. It is 
_prevailingly gray to greenish and contains quartz, microperthite, 
plagioclase, hypersthene, and often hornblende and green augite. 
Zircons and pyrrhotite are the chief accessory minerals. Granula- 


Nee 


oe. 
ne 


a Report of the state geologist. 1893. Dp, 410. 
oJ. F. Kemp. Physiography of the eastern acisondacks in the Cambrian and Or dovician periods, 


3 Bull. geol. soc. Amer. 8:408-12. 


‘ mineralogy is doubtless that given above. There is evidence of 
a syncline at this point, with an intrusion of gabbro in the bot 


; tom of the trough. Specimen 197, is a peculiar green pyroxenie 


rock, containing quartz, and green diopside chiefly. It is a close 


associate of the limestone. Near the line of the section garnet- a 


iferous mica schist was also met, no. 198. An area of crystalline — 


hed 
limestone not hitherto recorded was found at the extreme — a 


western edge of the town, where the highway to Blue Mountain — 
lake passes. 


’ 


Among the most interesting forms of rock in the township are C 
those associated with the garnet mines in the southern part near , 
North River. It was stated in the previous report? that these are A 
in Warren co. This is a mistake. The mine now operated ~ ; 
by the Messrs Hooper lies in Minerva, but very near the line. — 
The brownish red, massive garnet lies in a hornblende schist or 
amphibolite, of which it forms about 15-20¢. Orystal outlines are _ 
lacking, the mineral occurring in rounded masses up to Sorl0 
inches in diameter. It is much cracked and granulated. The 


basic plagioclase and some pyrite. Occasional pockets rich in 
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rock containing it is chiefly coarse brown hornblende, with some sy 


feldspar are met. The garnets are more or less shattered and ~ 


a Report of N, Y. state geol. 1895. p. 604. 
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ns of havin g been su jected to pressure but® they extiy 


he same bed. 
The garnet rock is mined at the southern exposure, conahedee 
~ washed and shipped in considerable amount each year, as the 
“mineral is a highly prized abrasive. The origin of this peculiar i i 
bed presents an interesting theme. The country rock is probably 
igneous. Its mineralogy and structure favor this derivation. ; 
The garnet rock must be either an altered form of a very impure 


limestone, or else a very basic igneous rock, that was an original 


sheet or dike. The former supposition appeals more strongly to A 


ce us: i 


~ . 


Just to the south and east of the garnet mine and between it 


ay eBAN 


eiand North River, great quantities of huge boulders of Potsdam 
Resandstone were noted in the fields. Fragments as much as 30 feet 
by 15 feet were found in so fresh and unweathered a condition | 
_ that it was difficult to believe that they were not in place. It 
would seem as if there must have been in this valley an outlier of 
_ the Potsdam, similar to the others discovered elsewhere in the 
- mountains, and that it has been but slightly broken up by the ice. 
_ No assured examples of the rock in place were, however, found. 
The boulders are on the north side of Thirteenth brook and 
mostly in Warren co.% 
- Across the Hudson from North River an interesting section 


is afforded of pyroxenic limestone next the river, striking N80 iat 


ae -a@ The Potsdam was found in piace in 1890 by B. F. Hill. 


es of hornblende schist. 

e Minerva is one of the richest townships in crystalline lim 
stones of any and together with Newcomb, it would probabl, 
ze yield valuable stratigraphic results if mapped in detail. 


Newcomb 


A partial sketch of Newcomb was given in the loth annual : 
ee New York state geologist, p. 604. At the time that it was i 
prepared, field work remained to be done in the northwestern Woe ; 
and southwestern portions of the township. That has now been 
_ performed and a fairly complete outline of the town can be given. 5 
s 3 _ Series 1. The gneisses have been found to cover all the north- = 
ee western and southwestern portions of the township. They are 
, ‘greenish varieties, apparently of hornblendic character to the: 4 
unaided eye and present in almost all cases the features of the a 
syenitic rocks, often referred to as the Whitehall type. They — 
vary from more acidic forms with free quartz, to quite basic i 
varieties, with abundant: dark silicates that simulate gabbros . 
and that have troubled us greatly as to their identity in the ax. 
field. Under the microscope these rocks are found to contain ; 
‘ orthoclase, largely microperthitic, subordinate plagioclase, vary- 
ing amounts of brown hornblende, emerald green augite, and hy- 
_persthene, sometimes one sometimes another predominating. 
They therefore are regarded as an eruptive rock, it may be of — 
series 3 that has been foliated by dynamic metamorphism. 

Near the areas of crystalline limestones, biotitic and more 
schistose varieties of gneiss are met, that are characteristic of — 
this series. 

Series 2. In the areas more recently traversed, no new lime- 
stone outcrops have been noted but there may be some small 
ones that we have not encountered. 

Series 8. Some special interest has attached to the delimieas 
tions of the anorthosites north of Newcomb village, and it is 
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7 the region is a heavily wooded one, and as the sabi 
the valley of Cold river is heavy, outcrops have not 
\ ind with all desirable fulness. Typical anorthosite was met | 
“no. 185 in a brook coming off the north side of Mt Santanoni. 
_ brook was then traced down to Cold river and the river it 
_ followed for two or three miles without meeting ledges or any 


rocks in place. The predominating fioat was however anor- 
_ thosite. In 1898 one of us (J. F. Kemp) visited the Cheney ore 
bed about two miles west of the middle point of Lake Sanford, 
and anorthosite was found everywhere, except at the ore bed, 


where gabbro appears. Me 
The anorthosites have been shown by the recent nit of H. Pp. 
Cushing to extend a long distance into Franklin co. and to con- | 


stitute a very large area in that section. 
Series 4-5. No new observations of importance have been! ac: 

- cumulated regarding these formations. There are no paleozoic — 

~ rocks in the township. No new dikes have been met. The 

glacial drift is widespread. It embraces many boulders of anor- 

thosite to the south along the highway beyond the Boreas river, © 

but they then die out. They are abundant on Cold river to the 

town line but then die out. Potsdam sandstone appears in the 

~ ee drift in this region, but whence it came we can not positively 

f= state. 

‘aia HAMILTON CO. 

\ Long Lake 

ae Only the eastern half of this town has been studied, as by 

2 arrangement with Prof. Smyth, the western half comes within 


his area. 
Series 1. Nearly all the portion traversed by us has been found 


3 to be gneiss whose chief mineral is microperthitic orthoclase. 
} Some light- -colored varieties like 171, contain considerable quartz 
> and but few dark silicates, those that are visible being chiefly = 


brown hornblende. From this acidie extreme the recks grade 


oy ee 
ee 


Series, 2. The errctaline limestones have only been found 
Bere the Newcomb road crosses the town line. They presented — 
no unusual features. 
~ Series 3, 4 and 5 are entirely lacking. 4 
Series 6. The glacial drift is abundantly developed and covers _ 
_ much of the town, specially near the shores of Long lake itself. . 
Boulders enter largely into it. On Cold river, considerable an- i : 
. _orthosite occurs in the drift, and rarely a Potsdam pebble may be — 
seen. In the angle between Long lake and Cold river there is a 
much clay, occurring about 3 to 4 feet above the water level. No.” ; 
_ glacial striae, distinct enough to measure, were observed. 3 


Indian Lake | 
Series 1. The portion of this township of Hamilton co. lying - - 
‘between the highway from North River to Longlake and the 
Kesex co. line, has been investigated and has been found to 
<7) be almost entirely gneiss. It is of the Whitehall type, and 
SES contains microperthitic orthoclase, some plagioclase, together 
with green augite, brown hornblende and occasionally hyper- 
sthene. Acidic varieties have quartz, and very basic ones are 
rich in the dark silicates. The prevailing strike is northwest 
with a tendency to approach an east and west direction. 
Series 2. The crystalline limestones have been met where the 
highway crosses the line with Minerva, but they have not been 
elsewhere discovered, though the rather open and level char- 


acter of the country would lead one to infer their more extended 
presence. 


Series 3, 4 and 5 have been nowhere observed unless the 
gneiss referred to above belongs with Series 3. 
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Baldwinsville, Niagara limestone, i: 
4472, 

Basic steel, manufacture of, B14", a 

Batavia, record of gas wells, D198, a 


_ Adams, F. D., on quartzites, 508*. 
-3," _ Adirondack regions, crystalline 


Cae. rocks, 469-97. 
_ Afton, geologic formations, 987-105. 


Albany county, geclogic formations, | Beck, T. R., and Eaton, Amos, ee, 
3. : 239°-64°; works describing geology, geology of Helderbergs, 332%-33?; 
Bie ee 332°-34*; limestone formations, | Becraft limestone, 364‘; analyses, — 
aan 429°-315, 431°, 437°, 4577; origin of Bea 
a Allegany township, petroleum pro- 340°-413; Es 
duction, 33°-34', 42°, 46*, 54°60’. geographic distribution: 3677- 68°; os et: 


Amsterdam, limestone quarries, 443*, in Albany county, 340%41°, 351°, 


429°; in Clarksville, 351°; in Co- 


Analyses, cement rock, 449°; limes, 
3827, 3857; portland cement ma lumbia county, 481‘; in Greene 
terials, 4137-15°; rock cements, 401*; county, 437‘; in New Salem, 340%. 
limestones: 383°, 384', 434", 4527; 41°; in Ulster county, 4558, 4567-57", a 
461°; Becraft, 431°, 437°, 457°; cal- | Beet sugar manufacture, 381°844.. 


ciferous, 434°, 438, 4447, 4507-51’, 


4877; Cor- 


Berne, geologic formations, 240%51°, 


4531; Chazy, 363*, 433", 
niferous, 449'; crystalline, 4547-55°, 
466°, 467'; Guelph, 4417-42°; Helder- 
berg, 430°-31°; Niagara, 445°; On. 
ondaga, 436'; Tentaculite, 438°; 
Trenton, 4391, 4397, 440°, 440°, 4417, 
4435, 4467, 453°-54?, 459°-60%, 462%, 
4631, 4647, 4657, 4667. 


Arcade, gas wells, 25%. 
Ashburner, C., 


A., papers referred 
to, 14°, 27°, 59°, 2844, 335*. 


Athens, geologic formations, 274°. 
Attica, gas wells, 237-25. 
Auburn, gas wells, 11°-12+. 

Avon, gas wells, 20°. 


§21?, 


Birdseye limestone, thickness, 3607; 


geographic distribution, 360°, 3613. 


in Herkimer county, 438". 


Bishop, I. P., Report on petroleum ; 


and natural gas in western New 
York, 6°, 9-68; on limestone for- 
mations in Hrie county, 434°-35°. 

Black river limestone, geographic 
distribution, 360°; in Clinton 
county, 482*; in Essex county, 
436. 

Blenheim, geologic formations, 194?- 
205°. 

Bolton, topography, 
533°-35°. 


533%; 


Bainbridge, geologic formations, Bradford oil and gas sand, 60. 
94°-98°. Brighton, limestone quarries, 441’, 
Baldwin, 8. P., on Pleistocene times, 4478, 


' Brockport, gas wells, 287. 


geology, 


IK 


_ geographic distribution: 358°-59", 

EN 4497-5 50'; in Herkimer county, 437°- 

88%; ; in Montgomery county, 442", 

- 441'; in Rockland county, 450°-51'; 
In Saratoga county, 452°-53*. 


¥ Caledonia, gas wells, 21’, 
_ Cambrian 


limestone, 
county, 4507, 


in Orange 


' Canandaigua, borings for gas, 20°. 
mast Canandaigua lake region, petroleum 


production, 20°. 
Candelot, —, on manufacture of 
cement, 4174 


Carbonic acid gas, dolomite used in: 


manufacture, 375°, 

Carrollton township, oil field, 42°, 
464, 50°-54°. 

Catskill, geologic formations, 2748. 

Catskill formation, use of term, 
186'; fish fauna, 323°-27°, 

Catskill shaly limestone, 364¢. 3 

Catskills, geologic formation, 282°- 
88°, 

Cattaraugus county, oil and natural 
gas, 33-61°, 63%. 


- Cayuga county, gas wells, 11", 12°, 


Cement rock, analysis, 
Ulster county, 455°. 

Cements, 889*-428": criteria of qual- 
ity, 4247-27; uses of, 4277-28", See 
also Natural cements; Portland 
cement. 

Charlotte valley section, geologic 
formations, 138°-63°, 


449°; in 


seotogle formons, 231". | 
: a 


Chemung formation, pe 


if seule Gatuierbas itraces 358": 


‘Chazy. meets e, 
437°; geographic aistributo 


Essex county, 486°. 


23°. 


Chenango county, Devonian aysten) x 


80. 


ogy, 5367-37%, 

Chipmunk oil and gas field, 40°50", 
551, 637. 

Chlorid of lime, 384°-85%, 

Cicero, Niagara limestone, sap, 


Clarke, J. M., on Estheria sp., 258%; — 
on extent of Sherburne flagstone, 


312’; on fauna of Ithaca forma- 
tion in Chenango valley, 313°; dis- 
covery of fish-remains in CB 
mung formation, 323*. 

Clarksville, geologic formations, 
342*-49°; paleontology, 349°-54. 

Classification and distribution of 
Hamilton and Chemung series of 
central and eastern New York, by 
C. 8S. Prosser, 65-327. 


Claypole, E. W., paper referred to, 


320°-21'. 
Clifton Springs, borings for gas, 20, 
Clinton county, 
tions, 432?-33°. 
Clinton group, gas production, 18%, 
27", 313, 318° 


Clinton limestone in Monroe county, 


4497, 
Clyde, gas wells, 27*. 
Collinsville, limestone quarries, 439°, 
Columbia, limestone quarries, 488‘, 
Columbia county, limestone forma- 
tions, 431‘, 449°, 
Conesviile, geologic formations, 223°- 
any : 
Conewango, gas wells, 38. 


ness, 110°, 112°; fish fauna of, 318 ve 


Chester, topography, 5357-367; “geok ag Es 


limestone forma- 


- Conrad, T. A., proposed name One- 


onta group, 74", 80; on geologic 
formations of Clarksville, 343% 
45°. 

Coralline limestone, see Niagara 
limestone. 

Corfu, gas wells, 237, 

Corniferous limestone, average dip, 
36°; analysis, 436', 449°; in Albany 
county, 429*; in Erie county, 434*- 
35°, 436*; in Onondaga county, 
448". See also Onondaga lime- 
stone; Upper Helderberg lime 
stone. 

Countryman hill, geologic forma- 
tions, 334°-38°; paleontology, 339- 
42. 

Coxsackie, geologic formations, 274*. 

Crystalline limestone, analysis, 454’, 
55%, 466°, 467:; in Lewis county, 
440°; in St Lawrence county, 454*- 
55°; in Westchester county, 466*. 

Crystalline rocks in Columbia 
eounty, 431°. } 

Crystalline rocks of the western 
Adirondack regions, by C. H. 
Smyth jr, 469-97. 


Crystalline rocks of Washington, '| 


Warren and eastern Hamilton 
eounties by J. F. Kemp and D. H. 
Newland, 505-53. 

Guba, oil and gas wells, 42’. 

Cushing, H. P., investigations on 
crystalline rocks of Adirondack 
region, 77; on Augite syenite near 
Loonlake, 474°, 507°. 

Dansville, gas production, 25’. 

Darton, N. H., report on geology of 
Albany county, 240°; on Oneonta 
formation in Albany county, 245° 
461, 2547; on beds underlying Be- 
eraft limestone, 3687; on thickness 
of Birdseye formation, 361°; on Cal- 
ciferous limestone exposures, 359°; 
on merging of Chemung and Cats- 
kill formations, 1237-24; om thick- 


INDEX 557. 


ness of Chemung formation, 1157; 
on Chemung rocks of Catskills, 
272'-73'; on Chemung rocks in 
Meredith, 127%, 129%, 130°; on Che 
mung shales, 119°; on Dormans- 
ville quarries, 261'; on fossilifer- 
ous rocks of Franklin, 122'; on 
geology of Helderbergs, 3337; on 
Helderberg limestones, 365-66; 
use of term Lower flag series, 
297°; on Niagara limestone at 
Howecaye, 363°; on fossiliferous 
rocks at Oneonta, 81'; extent of 
Oneonta formation, 99, 213%, 289%- 
90'; on exposures of Potsdam at 
Corinth, 547+; on thickness of 
Trenton limestone, 361°-62?; on 
geologic formations of Ulster 
eounty, 289%, 456%, 456°, 4587, 4597, 

Davenport, geologic formations, 
138°-41'. : 

Davis, W. M., referred to, 278°; on 
fossiliferous rocks near Kaaters- , 
kill creek, 281%; use of terms 
Encrinal and Upper Pentamerus, ~ 
367°; on thickness of Becraft lime- 
stone, 367°-68'. 

Day, geology, 3467. 

Delaware county, Devonian system, 
807; geologic formations, 1057-38*; 
upper Deyonian fish fauna, 317-27. 

Delaware valley, geologic forma- 
tions, 122°-347, 

Delhi, geologic formations, 125%-30*. 

Deyonian system, classification, 
80?-81°. 

Diana-Piteairn limestone belt, 471°- 
86°. 

Dolomitie cements, 3927. 


i; Dover Plains, limestone quarries, 


433". 
Dresden, topography, 514°-15*; geol- 
ogy, 515*-20°. : 
Durham, geologic formations, 265°. 
Dutchess county, limestone forma- 
tions, 483*-347, 449°, 


oil and gas Sith sc x 


t e of Helderbergs, 332°-337. 
dyville, limestone quarries, 456°. 
z licottville, oil and gas wells, 37%. 
immons, Ebenezer, report on geolog- 
ie formations of Clarksville, 3457- 
_ 46'; rock formations of Gilboa, 
. 212°-13°; on rocks at Jefferson, 
162; geology of Helderbergs, 333°; 
use of term Portage, 159°; on 
‘ - Schoharie valley region, 165%; on 
‘rocks near Summit, 159°, 
Erie county, gas production, 257-26°; 
: ~ conclusions regarding natural 
S _ gas, 30°; limestone formations, 
4348-36". 
_ Essex, limestone quarries, 437°. 
_ Hssex county, limestone formations, 
|. 436°-378; geology, 547°-51". 

‘Fair Haven, 

4608. 
FVish-fauna of Delaware county, 31T- 
andente 
Fisher, W. L., on geology of Delhi, 


limestone quarries, 


| ~ 1257-30°; on geology of Davenport, 
140°-41°, 

Fort Ann, topography, 529-80"; geol- 
ogy, 580°-32°, 

Franklin, geologic formations, 113?- 
22%, 


Franklinville, gas wells, 37°. 


Fulton, geologic formations, 171'- 
94", 

Fulton chain, limestone belt, 486°- 
97". 


an, o. ee Sues Devonian : 


Gilboa, geologic formations, 206'-234, 


Genesee slate, gas seoduicon 1 
Geneva, gas wells, 14°. 
Getzville, gas well, 32”. 
Bes 
Gilmore, —, on limes and a 5S; 

otis 387". 
Glass, lime used in manufacture, 
385%. : 


Glens Falls, Timestone quarriega e : 


459°-60°. Ee 
Gouverneur, marble quarries, 455". z 
Gowanda, oil and gas wells, 35+-367, _ 
Grant, John, on manufacture of | 
cement, 416°. 
Great Valley, gas wells, 40°. 
Greene county, geologic formations, 
264'-88°; limestone 
437, ; 
Greenville, geologic formations, 2655. 
Greenwood, John, acknowledgments 
to, 63%. Pee 
Guelph limestone, analysis, 4417-42%; ~ 
in Monroe county, 441%. 
Guyot, Arnold, on Schoharie creek, 
1637-64"; hight of Mt Pisgah, 273%; 


on elevation of Broome, 232°. Wwe 


Hadley, geology, 545%. 

Hague, topography, 5873; 
5378-40". 

Hall, James, use of term Becraft 
limestone, 3871, 340°-41'; on thick 
ness of rocks in Catskills, 2827; 
paleontolegy of Clarksville, 346}; 
classification of Devonian system, 
80'; on fossiliferous rocks in 
Franklin, 117%-18*, 119'; enumera- 
tions of formations of Helder- 
bergs, 833°; addition to collection 
of Helderberg fossils, 831°; pro- 
posed term Ithaca group, 74°; on 


geology, 


formations, _ 


te 
Red d+ 


4 “Hamilton poeentan, gas production, 
} delet 24°-25', 32°; classification and 
a Paidistribution in central and eastern 
_ New York, 65-327; in Clarksville, 
— 853°-54", 


Harrisville, marble quarries, 455+. 
*. Hartmann, J. M., table showing 
value of limestone, 372°. 

Helderberg limestones, 364*-69°; an- 
alysis, 430°-31°; in Albany county, 
yt 429°-31°; in Herkimer county, 438°; 

‘ i. in Oneida county, 445%; in Onon- 

4 daga county, 446°, 447°-48°, 
Helderbergs, eastern, stratigraphic 

geology, 329-54. 

___ _ Herkimer county, limestone forma- 

tae =, tons, 437*-39'. 

Rall +s Hinsdale, oil and gas wells, 41°-42*. 

SS ~ 60%, 

; Holly, gas wells, 29°. 

~~ ~Honeoye Falls, connected with West 

- Bloomfield gas wells, 15°. 

Hoosick Falls, limestone quarries, 


7 — 452°, 
ae _ _Horicon, topography, 541'; geology, 
as , 541°-43%, 


by Hudson river, discoveryof old chan- 

“s ‘nel at South Corinth, 510‘, 529°. 
2 _ Hudson river group, gas production, 
283. 
Humphrey gas field, 40*. 
i Hunter, geologic formations, 284*- 
es 857. 
_ _-- Hydraulic cements, 3767; alkalies in, 

3967; uses of, 4277-287. 
Hydraulic limes, 390*-402'. 


357". 
Ischua, oil and gas all, 41°, 
Ithaca, gas production, 12°. 
Ithaca formation, in Oneonta, (68 
86°; in Otego, 867; fish fauna, 318% 
23°, ; aes 


Jamesville, limestone quarries, 447, 
449%, nae se 
Jefferson, geologic formations, 160*- ‘ 

63°, (ae 
Jewett, Ezekiel, discovery of fossils: 
in Franklin, 117°, 118°; on Che- 
mung fossils at Delhi, 180°-311. ~ 


Kemp, J. F., on gneisses of Bssex 
county, 489°-90'; papers reterred 
to, 547°. 

Kemp, J. F. and Newland, D. H., : 
Preliminary report on geology of 
the Precambrian erystalline rocks ‘hs a 
of Washington, Warren and east- 
ern Hamilton counties, 7, 505-53. 

Kolderup, F., on labradorite rocks ~ 
near Soggendal, Norway, 5077. 


Leroy gas wells, 22'-23', 
Lewis, —, on cements, 
4137-15’, 420°-217. 
Lewis county, limestone formations, 
439°-41?, 
Lewisburg, 
4554. 
Leyden, limestone quarries, 439°. 
Lime, production, 375°-81°; slaking, 
377, 386°-88°; uses of, 381°-4025; 
analyses, 3827, 3857; composition 
and physical properties, 389*. ; ‘ 
Limestone (village), petro‘eum in- 
dustry, 33%. 


4015, 4057, 


crystalline limestone, oe 


a analyses, 383°, 384", 434, 452", 461’; 
composition, 3713-72"; geologic and 
at geographic distribution, 3577-70*, 
+ 4288-67; origin, 370‘; uses, 372°-402°; 
& Chusstios. 372°, See also Birdseye 
‘limestone; Black river limestone; 
Calciferous limestone; Cambrian 
_ limestone; Chazy limestone; Clin- 
ton limestone; Crystalline lime- 
stone; Guelph Kmestone; Helder- 
berg limestone, Hydraulic lime- 
' stones; Lower Helderberg lime- 
stones; Lower shaly limestone; 
Niagara limestone; Onondaga 
limestone; Pentamerus limestone; 
Tentaculite limestone; Trenton 
limestones; Upper shaly lime 
- stones; Wappinger limestone. 
} _ Lithographic limestone, 375+. 
ve _ Little Valley, gas wells, 38°-39°. 
Livingston county, gas wells, 20% 
228, 24°-257, 
Lockport, gas wells, 29%-308; lime- 
stone quarries, 444°, 
~~ Long lake, geology, 5517-52’. 
'. Lower Helderberg group, sulphuret- 
, ted hydrogen, 12%. 
Lower shaly limestone, in Ulster 
county, 455°. 
Lowville, limestone quarries, 439°, 
Luther, D. D., on waterlime in On- 
ondaga county, 447’; on hydraulic 
limestone in Onondaga county, 
448", 
Luzerne, geology, 546°-47°, 
Lyell, Sir Charles, on Helderbergs, 
331°, 
Lysander, limestone quarries, 447%. 
| 


2 + ‘a 


diy nt 
" 


4 


Manlius, limestone quarries, 447° 
Map, showing oil-pools of Cattarau- 
gus county, 63%. 
' Marcellus, limestones, 4477, 


iSite 
Wei 


“Meredith, geologic formations, 126*- — = 


‘artettue aes 


20', 318, 32?; in Clarks: i 
' Masonville, geologic tormatio 
1057-6°. 


Mather, W. W., use of term Cat - 
kill division, 282%; report on Firs st 
geological district, 161°, 333°; 
fossils of North Blenheim, 197°; 
on geologic formations near North 
Blenheim, 197°-98'; use of term 
Helderberg division, 832°; on rocks | : 
of Kaaterskill creek, 278°-79?; on 
geologic formation of Schoharie ] 
valley, 1647-657. . 

Medina sandstone, gas production, — 
12°18", 15% 224, 27% 3197310 eee 4 


30°. Z 
Merrill, G. P., paper referred tos 5 
543°. ee 
Michaelis, —, composition a hy- 7 
draulic lime, 391‘; on cements, 
4077, 409°, 4257, q 
Middleburg, geologic formations, 
166-70", : ae 
Minerva, geology, 5477-507. RS 
Monroe county, gas production, 284, 
limestone formations, 4415-425, Ss 


Montgomery county, limestone for- . 
mations, 442%-44*, : 
Mortar, slaked lime used for, 377% : 
386", EY 
Mud creek oil and gas field, 384, a 
a f 


Naples, borings for gas, 20°. ~ Tea 
Nason, T: L., on rocks of Adiron- 
dacks, 472% a 
National transit.company, produc- 
tion of petroleum, 614, ; 
Natural cements, 392*-402°; analysis, — 4 
401‘; burning of, 397'-98°; chemi- on 
cal composition, 395°-96°; classifi- | 
cations, 3997-401°; manufacture, 
394°-95°; standard of quality, 3987; Ss 
standards of weight, 898°; test 
requirements, 4255, ‘ 


Natural gas, investigations on oc- 
currence and storage, 5*6°; con- 
clusions regarding, 30°-32°; origin, 
307; accumulation, 30°. 

Natural gas in western New York, 
by I. P. Bishop, 9-63. 

Natural pozzuolanas, 376°. 

New Baltimore, geologic formations, 
265%, 274°. 

New Oregon, gas well, 26. 

New Salem, geologic formations, 
3347-38; paleontology, 339-42. 

Newberry, J. S., Paleozoic fishes 
of North America referred to, 
3197-20'; on Chemung teeth, 321’- 
227. : 

Newberry,S.B., on portland cement, 
404*-67, 408%. 

Newberry, W. B., 
cement, 4067. 

Newburgh, limestone quarries, 451°. 

Newcomb, geology, 550°-51’. 

Newland, D. H., analyses made by, 
357". 

Newland, D. H. and Kemp, J. F., 
Preliminary report on geology of 
Precambrian crystalline rocks 
of Washington, Warren and east- 
ern Hamilton counties, 505-53. 

Newport, limestone quarries, 439%. 

Niagara county, gas production, 297- 
30°: limestone formations, 444°. 
457. 

Niagara Falls, limestone quarries, 
AAD’. 

Niagara limestone, analysis, 445°; 
easily quarried, 447°; gas produc- 
fions-26, 21°, 31°, 31°; 

geographic distribution: 363*-64"; 
in Monroe county, 441°; in Niag- 
ara county, 4447-457; in Onondaga 
county, 446°, 447’; in Ulster county, 
455°, 459°. 

North Bloomfield, connected with 
West Bloomfield gas wells, 15°, 

North Collins, gas wells, 26°. 


ou portland 


INDEX 
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' Ogdensburg, limestone quarry, 453°. 


Olean, oil and gas wells, 347, 42°, 57, 
58*-60*. 

Oneida county, 
tions, 445%-467. 

Oneonta, geologic formations, 68*- 
86°. 

Oneonta group, use of name, 7T4'-75°. 

Oniskethau creek, geologic forma: 
tions, 342*-49°; paleontology, 349*- 
54. 

Onondaga county, limestone forma- 
tions, 4467-50*% 

Onondaga limestone, use of term, 
366'; analysis, 436'; 449"; 

geographic distributicn: 366*- 
67; in Albany county, 352°-53%, 
4297; in Olarksville, 352°-53*; in 
Erie county, 484°-35°, 435°-36°; in 
Ulster county, 455’, 4567. See also 
Corniferous limestone; Upper 
Helderberg limestone. 

Onoville, gas wells, 427. 

Ontario county, gas wells, 14-20". 

Ontario improvement and gas com- 
pany, 15°. 

Orange county, geologic formations, 
304*-119; limestone formations, 
449°, 450°, 450". 

Oriskany sandstone, in New Salem, 
3A17-42*. 

Orton, Edward, report on petroleum 
and natural gas, 6‘; examination 
of fossiferous rocks in Franklin, 
ELT: 

Otego, geologic formations, 86*-91°. 

Otsego county, Devonian system, 
807. 


limestone forma- 


Paterson, limestone quarry, 4527. 

Penhallow, D. P., on blue shales of 
Schoharie valley, 210°. 

Pentamerus limestone, 364*; geo 
graphie distribution, 868°-69°; in 
Albany county, 339°, 8498-50", 429°- 
30°; in Clarksville, 349°-50°; in 


BY 


“ABB, 457°. 
Petroleum and natural gas in 
western New York, by I. P. 
_ Bishop, 9-63. 
: ‘Pleasantville, 
4628, 465°-66°, 
~ Portage sandstones, gas production, 
pesos oss 
- Portland cement, 403'-24°; analysis 
of materials, 4137-15; burning, 
4179-247: composition, 4057-10", 412°. 
: 178; specific gravity, 410°-115; 
structure and color, 411°; tests, 
: 4119-128, 4958, 
Ss _ Portyville, oil and gas wells, 60*-61°. 
Prospect, limestone quarries, 445°- 


46°, 
Prosser, C,.S., Classification and d‘s- 
oes tribution of Hamilton and Che- 


“mung series of central and east- 
ern .New York, 6°, 65-327; dis- 
eovery of Bothriolepis minor ‘in 
Catskill formation, 324°; impres- 
sions of Chemung teeth, 322°; list 
of fossils of Kaaterskill falls, 2814; 
collection of fossil fishes from 
Delaware county, 317‘; on fos- 
siliferous rocks at Oneonta, 80', 
81°; on Batavia gas well, 218-225; 
date of first gas well in western 
New York, 14°; on Gasport gas 
well, 29*; discovery of scale in 
Ithaca beds, 3212; referred to, "25°, 
27°. 

Prosser, ©. S. and Rowe, R. B., 
Stratigraphic geology of eastern 
Helderbergs, 7, 829-54. 

Pumpelly, Raphael, on crystalline 
limestones of Adirondacks, 5315. 

Putnam county, limestone forma- 
tions, 4515-525, 

Putnam township, topography, 5118- 
12*; geology, 512°-14°, 


New “Salem, 389%: in Ulster Feounty, of 


. Benker pasiwella: 35° Saas 


limestone (uasvee) 


Quartzose sandstone, 
tion, 31". eS eae en 


Raquette lake, limestone belt, 486° 
97". - 
Red Bhs sonia Si ‘and - 


407°, 408°. 
Rensselaer ‘county, 
mations, 452*. 


limestone fo 


Rensselaerville, geologic formations, we 
2514-59%. a 

Rice Brook oil and eas field, eit 
052°. 

Richardson, —, on use of lime as a 
mortar, 386%, 38874, 389; on 
cements, 394°, 395°, 3967, 400+-15, 
410", 412°; classification of natural — 
cement, 3997-4013, Bei 

Ries, Henrich, Limestones of New = 
York and their economic value, 
7, 355-467. = 


Rochester, connected with West 
Bloomfield gas well, 14°; gas wells, a 
28°, a 

Rock Glen, gas wells, 24° ~ os 

Rockland county, limestone forma-- 5S : 
tions, 449°, 450%518, as 

Roman cement, 391°-92*, oP 


Rondout, limestone quarries, 456°- mm 
57°; Salina waterline beds, 458°, 5 


ROORECES hydraulic limestones, st 
3644, 392°; production of cement,” pe 
392°, 3934, 459°; Salina waterlime 
beds, 458°. ; 


Rowe, R. B. and Prosser, ©, S., 
Stratigraphic geology of eastern a 
Helderbergs, 7, 329-54, se 

Roxbury, geologic formations, 134%. 
38°, t 

St Lawrence county, limestone Tor: 
mations, 4535-55, E 


Salamanca township, gas wells, 39. 


=k gs 


-— Salina waterlime, geographic dis- 


tribution, 369°-70°; in Ulster 


= county, 458-598, ere 
Sandyhill, limestone quarries, 452°- 


53, 


Saratoga county, limestone forma- 


tions, 452°-53+. 

Sarle, ©. J., collection of fossil 
sponges, 7+. 

Schoharie grit, in Clarksville, 352", 
Schoharie valley section, 
formations, 163*-239°. 
Schuyler county, gas wells, 137-14". 
Scutella limestone, see Becraft lime- 

stone. ; 

Seneca county, gas wells, 12°-137. 

Seneca Falls, gas wells, 12°-13". 

Shaly limestone, in New Salem, 

~ 339-408; in Clarksville, 350+51°. 

Sherwood, Andrew, measurement of 
rocks along Schoharie river, 1657; 
measurements of Catskill forma- 
tion, 282°, 284°: shales of Kaaters- 
kill creek, 282%-83°. 

Sidney, geologic formations, 1067-12’. 

Sing Sing, limestone quarries, 462%. 

Skaneateles, limestone quarry, 447°. 

Slaked lime, uses, 377°, 386". 

Smiths Basin, limestone quarries, 
4608-61". 

Smith’s Mills, oil and gas wells, 36°. 

Smock, J. C., on Trenton limestone 
in Oneida county, 446’. 

Smyth, C.H. jr, Crystalline rocks of 
the western Adirondack regions, 
T, 469-97. 

South Dover, limestone quarries, 
4338. { 
South Valley township, gas wells, 

428. 

Split rock quarry, 447°, 449’. 

Stevenson, J. J., address referred 
to, 315°. 

Stonycreek, geology, 544°-45°, 


geologic 


Stratigraphie geology of eastern” 
Helderbergs, by C. 8. Prosser and 
R. B. Rowe, 329-54. 

Sugar manufacture, 381°-84+, 


Sulfite pulp, limestone used in pro- = 


duction, 374°-75%, 
Sullivan county, 
tions, 304°-11°. 
Summit, geologic formations, 151*- 
59°. : 
Susquehanna valley, Chemung fer- 
mations, 677-1051. 


geologic forma. — 


Tentaculite limestone, 3644, 369%; 
analysis, 488°; in Albany county, 
3397, 349°; in Clarksville, 349°; in — 
Herkimer county, 438°; in New 
Salem, 339°; in Ulster county, 455°, 
4579-581. 

Tetmajer, —, 
cement, 4171. 

Thurman, geology, 543°-44?. 

Tompkins county, gas production, 
a eae 

Tompkins cove, limestone quarries, 
450°. 

Towner’s, limestone quarries, 
52%, 

Trenton 


on manufacture of _ 


451°- 


limestone, analysis, 439", 
439", 440’, 440% 441%) 448°" 4467, 
4538-54’, 459°-60°, 4627, 4631, 4647, 
4657. 466'; gas production, 12°, 27’, 
28° 315, 315s 
geographie distribution: 3597 
62°; in Clinton county, 482°; in 
Essex county, 486°; in Herkimer 
county, 438'-39*; in Lewis county, 
439°-41?; in Montgomery county, 
4428-429; in Oneida county, 445° 
46°; in St Lawrence county, 453°- 
54; in Saratoga county, 452°, 453%; 
in Warren county, 459°; in Wash- 
ington county, 4617-62*; in West- 
chester county, 462°. 
Yuckahoe, limestone quarries, 462%, 
464°, 


ter enclose formations, 
288°. 304°; 
450-5 io ) 


_ Upper Devonian fish fauna of Dela- 
~ ware county, by O.-R. pak orn 
: 317-27. 

“i Upper Paitethere limestone, in On- 


~ ondaga county, 448°. See also Cor- 
_ niferous limestone; Onondaga 
limestone. 


Upper Pentamerus limestone, see 
 Becraft limestone. __ 

Upper shaly limestone,> 
Ulster county, 455%, 456°. 


364‘; in 


‘Van Hise, C. R., on geologic for- 
~ mation of Adirondack region, 4715, 
- 4728; on crystalline limestones of 
Adirondacks, 5815. 
- Vanuxem, Lardner, reference to 
= Ithaca group, 74°-75°, 801; dis- 
‘ covery of fossils at Mt Upton, 
2131; discovery of fossils in North 
Blenbeim, 1977; on Oneonta sand- 
stone, 727-79; proposed name 
a Sherburne flagstone, 312°. 
Vincent, gas wells, 20°. 


Walcott, C. D., on Calciferous lime- 
stone near Saratoga, 3859; on 
erystalline limestones of Adiron- 
dacks, 531°; on graphite mine at 
Hague, 540°; on paleozoics, 511’, 
526"; on Precambrian quartzite, 
508’; referred to, 519". 

Wappinger limestone, 
county, 455°. 

Warren. county, limestone forma: 
tions, 459°-60°; crystalline rocks, 
505-53. 

Washington county, limestone for- 
mations, 460°-62'; crystalline rocks, 
505-58, 


in Ulster 


limestone formations, s- 


limestones. this =53 
Waterlime, 364; gas prod 
als see See also Salina wa 


lime. 
Watkins, gas wells, 137-148, : 2 
Way, J. M., examination of fossilif 
erous rocks in Franklin, 117. 
Wayne county, gas production, ate 
Weedsport, boring for gas wells, 11”. 
Weeks, J. D., on glass manufacture, — 
385%, ee st 
West Bloomfield, gas wells, 14°-2i 
West Oneonta, geologic formations, ss 
857 Bee. ee 
West Valley, oil and gas See 37. 
Westchester county, limestone for- “a 
mations, 462-67". Be 
Westerlo, geslcels formations, oe ; 
64°. : 
Whiteaves, —, quoted, 1497-50, 7a ¢ 
Whitehall, pees ee 5207; geol. “€ 
ogy, 522%-29%, . f. 
Whiteport, limestone ines 456°, ~ 
Williams, H. S., on rocks of Adiron- 
dacks, 472%; on use of term Cats- 
kill, 290*; discovery of fish-re- 
‘mains in Chemung formation, 
322°-23'; on Hamilton fauna, 95% 
96"; on Holoptychius in Chemung 
sandstone, 321"; on thickness of 
rocks, 79%. ve 
Williams, 8. G., paper referred %, pee 
365°. oa 
Willsboro, limestone quarries, 4372. 2: a 
Wolcott, gas wells, 277-283. 
Woreester, geologic formations, 
141°-50°, : wa 
Wright, G. F., on an old channel of 
the Hudson, 5104, 529°, 
Wyoming county, gas wells, 237- 


Zoar, oil and gas production, 31%, 
367. 


